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SUMMARY

RATIO 2

The results of an experimental investigation of fla~t-ype controls

. on a low+spect-ratio triengukr wing using NACA 0CK)%3 sections m
presented for a cmstsntihord end a consten~percentihord control
surface. Two flap profiles were Xnyestigated, one having a true contour

4 end the other a blunt trsiling edge. The lift, drag, pitching moment,
hinge moment, and rolling moments were obtained for Mach nunibersof 0.6,
0.8, 0.9, 1.3, 1.53, and 1.7 at a constant Reynolds numiberof 3.0 million
and for qles of attack from -4° to 16°. The flap deflections were
varied in 5° Increments from +5° to 45°.

The results showed that the flap plen form had little effect on the
lift effectiveness. The effects of flap P1= form were more pronounced
on the pitchingaoment effectivuess, the constan~hord flap e=biting
the higher pitching+mment effectiveness throughout the speed rmges
investigated. Both flqs showed a considerable reduction in effestive-
ness as the Mach number was increased from 0.9 to 1.3. The ConStan&
percent-chord flap shawed considerably lower values of the hinge+mment

.
parameters than did the constan~hord flap for the ranges of Mach
nunibersinvestigated. For the constantihord flap, thickening the flq

. profile resulted in somwhat higher absolute values of the hinge-moment
parameter ~ throughout the Mach nwdber range. For the constan~
percent+chord flap, thickening the flap profile resulted in considerably
higher absolute values of Cm in the subsonic speed range with LLttle
effect being evident in the supersonic speed range. A compsxison of the
masured values of the effectiveness and Mnge-oment parameters in the
supersonic speed r-e with the theory showed that the linearized theory
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predicted reasonably well the variation of the parameters with Mach
number, but theexperimental values were generally of smaller magnitude
than those predicted by the theory.

Application of the data to an assumed triangular-wing aircraft
with the center of gravity located at 35 percent of the mean
aerodynamic chord showed the following results: In the subsonic speed
range, the constant-chord flap was found t-obe the more effective
longitudinal-controldevice but either flap was capable of providing
longitudinal balance at lift coefficients up to approximately 0.8.
In the supersonic speed range, the data showed that both flaps provided
ample control for balancing the aircraft at lift,coefficients up to
approximately 0.65 for the assumed center-of-gravity location.
Considerably higher flap deflections were required for balance at a
given lift coefficient, however, than were necessary at subsonic
speeds because of the large increase in stability and decrease in
control effectiveness that occurred as the-Mach number tis increased
fromO.9 to 1.3.

Deflecting the flap to provide balance resulted in a maximum
reduction in the maximum lift-drag ratio o~...a~roximately6 percent ‘-
at subsonic speeds and as much as 28 percent in the supersonic speed
range.. Throughout the speed ranges investigated, thickening the flap
profile resulted in an increase in drag with an accompanying decrease ___ _.
in the lift-drag ratio.
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The airplane with the constant-percent-chordfiap would have a
R.‘?

considerably smaller difference in the stick-fixed and the stick-free ““ -
stability than would the airplane with the constant-chord flap. The
results showed that with either type of flap--theairplane was UUstible -
stick free throughout the subsonic speed range. The results showed
also that while either flap could provide longitudinal control, the
hinge moments were of such a nature as to re~uire an irreversible-
powered control actuator.

INTRODUCTION

As”part of a
surfaces suitable

a

continuing prog&m of.investigationof control
for supersonic aircraft, flap-type controls for —

low-aspect-ratio trian~ar wings composes,Or NACA-OOO5-63sections ~~- W .:
are being investigated in the Ames 6- by 6-foot supersonic wind tunnel~_
A limited amount of information is available.on the characteristics of “—-” “z
flap-type controls“ontriangular wings at subsonic and low supersonic
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speeds (e.g., references 1 a 2). ~ Present rePOfi presents a
portion of the work concerned with the aerodynamic characteristics of
both a consten-herd end a constan~ercen’t--cbfi trsiling+dge flapA
at stisonic and supersonic speeds. ‘IWOflap profiles were investi-
gated, one of which was a true-contour profile and the other a blunt
profile.
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APPARATUS AND MOIWL

The eqerimental investigation was conducte@ in the Amss &by 6-
foot s~ersonic wind tunel, which is a closed-return vari&ble=pressure
type of tunnel with a Mach number renge from 0.6 to 0.9 end from 1.2
to 2.0. This wind tunnel is described fully in reference 3.

The model used in the present investigation consisted of a
wing-fuselage conibination,the wing of which had a trisngulsr ylau
form, en aspect ratio of 2, 630 sweepback of the lesding edge, and wss
symmetrically mounted on the fuselage. The wing had I?AC!ACXI0543
sections in stresmwi.seplanes. A constsntihord trdling+d.ge flap
wss mounted an the left wing psnel and a flap with its chord equsl to
a constant percent of the wing chord was mounted on the right wing
panel. (See fig. 1.) The flap areas were 25 percent of the exposed
wing area. The wing was constructed by covering a steel spar with a
bismuth-tin slloy @ the flaps were of solid steel construction.
For each flap plan form two flap profiles were tested, one of which
was a true-contour profile and the other a half~lunt trailing-edge
profile. (The ratio of the tr~ling-edge to hinge-line thiclmess
we= 0.5. )

The body used in this investigation wss Identicsl to that tested
in the investigation of reference 4 in ccmibinationwith a plsne
triangular wing without flaps. The body shape was selected on the
besis of minimum wave drag consideration and had a fineness ratio
of 12.5, based on the length including that portion of the bdy shown
dotted in figure 1. The complete model is shown mounted in the Ames
& by 6-foot supersonic wind tunnel in figure 2.

The over-all forces and momeritson the cotiination were measured
on en internal ‘strsin~age bslance. Flap hinge moments were measured
by en electrical strain gage mounted in the body at the wing4mdy
juncture. Each fla~ef lection angle was fixed by the position of!a
serrated bushing that was mounted within the strain gage besm.

TEST AND PROCEDURE

Renge of Test Varisbles

The aerodynamic characteristics of the model es a function of angle “ .
of attack were investigated for a renge of Mach numbers from 0.6 to
0.9 and from 1.3 to 1.7. Lift, drag, pitching+ment, rollingaoment,
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&ml Mngeaoment measurements were made at constsnt flap deflections at
nominal sngles of attack from -4° to 16°. The flap deflections were
varied in 5° increments from +5° to 45°. Additional data were obtehed
for -1.OO and 4!.5° flap deflections. For the present investigation,
the flap angle on one wing panel was fixed at zero deflection while t’hs
other flap angle was varied. The data presented in this report were
obtained at a Reynolds nuniberof 3.0 million.

Y.

n

The test
The pitching

Reduction of Data —

data have been reduced to stsnderd NACA coefficient form.
moments were calculated about qn axis at the 3>ercent

mesa aerodynamic chord. Factors which effect the accuracy of these
results are discussed in the following paragraphs.

Tunnel-all interference.- C!orrectionsto the subsonic results for
the induced effects of tunnel weUs resulting from lift on the mcdel
were made according to the methcds of reference 5. The numericsl values
of these corrections (which were added to the uncorrected data) are:

b= 0.932 CL i

CD = 0.0162 CL2

The corrections to the pitchingaoment coefficientswere assumed to be
6

negligible. ..

The effects at subsonic speeds of constriction of the flow by the
tunnel walls were taken into account by the-method of reference 6. At
a Mach nuniberof 0.9, this correction amounted to a 4 percent increase
in the Mach nuniberover that determined from a calibration of the wind “-”
tunnel without a model in place.

For th6 tests at supersonic speeds, the reflection frcm the lmmel
wall.of the Mach wave originating at the nose of the bdy crossed the
model only at Mach nunibersbelaw 1.4. It is beliewil that this inter-
ference effect was insignificemt insofar as the incremental effects of .

flap def’lectionwere concerned and no correctims for tunnel-all effects
were made. .

Stream variations.- Tests of the present model in both the normal
and inverted position at subsonic speeds in the 6-by 6-foot supersaaic
wind tunnel h&ve indicated
pitch plane of the mdel.

no stream curvature or Inclination in the
The longitudinal variation of static pressure— .-

~
w- ---,-
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#
in the region of the mcdel is not known accurately at subsonic speeds,

. but a preliminary survey has indicated that it is less than 2 percent

3 of the dynemic pressure. No correcticm for this pressure variation was
made.

A survey of the dr stream at su~ersonic speeds (reference 3) has
shown streem curvature or inclination only in the yaw plane of the
model. The effects of this curvature on the measured characteristics “
of the present model are not Imown, but are believed to be small m in
the case of the results of reference 7. The survey also indicated that
there is a static-pressure veriation of sufficient megoitude in the test
section to affect the drag results. A correction was added to the
measured drag coefficient, therefore, to account for the longitudinal
buoyency caused by this staticaressure variation. This correction
varied from 4.0008 at a Mach nuniberof 1.3 to +0.COOg at a Mach
nuniberof 1.7.

Support interference.- At subsonic speeds, the effects of support
interference on the aerodynamic characteristics of the mdel are not
blown. For the present model, it is believed that such effects consist
primarily of a change in the base pressure of the model. In an effort ,
to correct at lea9t partially for this support interference, the base

. pressure wes measured and the drag data were adjusted to correspond to
a base pressure equel to the static pressure of the free streem.

% At supersonic speeds, the interference of the sting m the body
for.a body-sting configuration similar to that of the present model is
shown by reference 8 to be confined to a chsnge in base pressure. The
above+uentioned adjustment of the drag for base pressure, therefore,
was also applied to the data obteined at supersonic speeds.

l?recision

The uncertainties involved in determining dynamic pressure and in
meesuring force~ with the strain~age balance ere fully described in
reference 9. The following tdble lists the uncertainty introduced into.
each corrected coefficient by the lumwn uncertainties in the measure-
ments:

—..

.
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Quantity

Lift coefficient
Drag coefficient
Pitching*oment coefficient
Rol.ling+nomentcoefficient
Hingeaoment coefficient
Mach number
Reynolds number
Angle of attack
l?la@eflection sngle

‘Uncertain* II

to.003
L 001
km0013
i.0008 . -.
L 0CX2
A 01
i.03xlo6 —
Llo”
i.25° ...

RESULTS
..-

The basic experimental data obtained in this investigation me
presented in tabular form for the complete rsnge of test mriables in ,
tables I through IV. For the purpose of analjwis in this report, only
representative data sre presented in gra@ical form. The basic
aercxlynamiccharacteristics are presented in figures 3 and 4 for I&oh

.

nunibersof 0.6 and 1.3 for both the constsntihord and the constufi
percen~hord flap hating the true-contour profile. The pitching-
moment characteristicswere referred to em axis at 3~rcent mesn

A

aeraiynamic chord to illustrate the characteristics for a centei-of-
gratity location corresponding to a static margin of >percent mea
aerodyntic chart-at c =0 at a Mach ntiber.of 0.6.

i
Ths flap @es

noted in.figures 3 ad ere nominal settings of the control surface.
.,---

The exact flap settings canbe obtained from tables I through~.

The effectimmess parameters (CL8 and

::FE: 4?,%?izz:z’::f%zc::E5F:
thicknesses Investigated. The results presented (measwed at CL=O)
are for 8 equal to zero for the parameters

2
c~& %& - c d

for a equal to zero for the parsmeter c&. The experiment values
of the effectiveness parameter md the hinge+noment parameters in *
supersonic speed rsnge are ccmrparedwith the theoretical values
obtained from reference 10. No enalysis of the roll characteristics
was tie ?or this investigation.

.

-$

.—

..-— ~.

. ..=r

The foregoing results were applied to e8timatecertain character-
istics of a low-aspect-ratio airpbne ccmfiguratiog. Figures 8
,through14 were prepared to show the effects of flap plan form, .....

.



2D TWA BM A~2DOlc 9

● =li~ge thiclmess, emd Mach mmiber on the longitudinal ckacte~
istics of this aircraft configuration which employs the tiailing-dge
flaps to provide longitudinal control.

n

DISCUSSION

The discussion of the results will be divided into two psrts.
The results will first be discussed from the standpoint of the basic
characteristics of the flaps, that is, the lift, pitching moment,
and h$nge moments. The data as obtained will then be applied to a
lcw4pec*atio airplane configuration.

Basic Characteristics

Lift.- The lift-effectiveness parameter ~ as a function of
Mach numitm?ris presented in figure 5. The results reveal that the
principel effect of increasing the Mach nuniber was to produce a gradusl
increase in CL~ at subsonic speeds and a s~stantial decrease in

. cLb in the supersonic speed range. The values of CL8 in the super-
sonic speed range were roughly half the subsonic values. Examination
of the experimentsl data in the supersonic speed rsnge shows that ths

-, theory predicted reaemably well the variation of CL8 with Mach
number but did not accurately predict the absolute values of CL~ for
either flap plsm form, the experimental values felling somewhat below
those predicted by the linear theory. Throughout the Mach number
range investigated, the data indicated that the flap pl,auform ad
trailin~dge thickness hsd little effect on the lift-effectiveness
parsmeter CL~.

Pitchinu moment.- The pitching+noment effectiveness psramster
C% as a function of Mach rumiberis presented in figure 6. Tlie
variation of Cmb with Mach nuaiberwas similsr to the vtiiation of

cL~ with Mach numiberdiscussed previously. However, the effects of
flap plan form were more pronounced on the pitching~ment effective-.
ness then on the lift+ ffectiveness parameter. For both trailin~dge
profiles, the results show that throughout the Mach number rsage

,- investigated the constan~hord flap was more effective in producing
“~ incremental pitching moment than was the constant-percentihord flap.
Since the experimental results reveel only a small effect of flap plan
fo~ on CLb~ * c-e in ~ with flap plsn form may be attributed
Primsrily to a more rearward location of the center of pressure of the
load due to flap deflection for the constant-chord flap than for the
constsn~ercen=hord flap.

.

. -~
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The effects of flap profile on the pcxmmeter C= were found to
be significant only in the subsmic speed rcmge. A comparison of the
data of figure 6(b) with the results of figure 6(a) shows that tlw

.

helfalunt ~ofils flap exhibited scmewhat higher values of C% in
the subsonic speed.range ~ were noted for the true+ ontour+rofile
flap. Since the effect of flap profile on ** lift-effectiveness

—

paremter has been shown to be small (fig, ~), the data indicate a
reerward shift in the center of pressure of the load an the win~ due
to flap deflection ss a result of thickeni?igthe trailing edge. At
supersonic speeds, the effect of flap profile diminished, little effect
being evident in the Mach nuniberrange between 1.3 and1.~.

A coqarison between the theoretical and experimental values of
tha pitching+ome nt effactiveness parameter ~ at sqmrs onic speeds
is d.so presented in figure 6. The theoretical values predicted
reasonably well tba variation of C!

Y
with Mach nugiber. Although in

the case of ~, the data of both f aps showed lawer values than
tise predicted %Y theory, only the constenkpercent+hord flap shgwed
a corresponding decrease In ~ from that predicted by theory.

Einge+noment coefficients.- The variations of the hinge+noment
coefficients with angle of attack end with engle~f-f lap deflection
are both plotted as a functicm of Mach nuniberin figure 7. Theresults
show considerably lower velues of the hinge+noment psmmeters for the
constsnt-percen~brmd flap then for the constanti@d flap for the
renges of Mach nunibersinvestigated. The effects of flay profile on
the hinge+noment characteristics are shown by a comparison of the
results of figures 7(a) and 7(b). The data reveal that for the constan~
chord-flap thickening the flap profile resulted in slightly higher
absolute values of C% throughout the Mach nuuiberr-e. For the
conBtent-percentihord flap, the results shuw that thickening the flap
profile resulted in considerably higher dbsolute values of C% in
the subsonic speed range with practically no effect being evident in.
the supersonic speed range. Examination of the data in the supersauic
speed rsnge (fig.7) shows that while theory predicted.reasoneMy well the
variation of C% with Mach nuniber,it did not accurately predict the
absolute vaLues of C% for either flap plan form. The experimentkil.
velues Of C% fell below those predicted by the linear theory by
approximately 20 percent. The magnitude of the experimental valuek -
of

9
at supersonic speeds are generally in agreement with those

predic ed by the theory for the constsnt+hord flap. No calculations
were made for the theoreticel velues of C& for the consten.t=percent-
chord flap.

“

,%..
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Application of Data to a LowA@ec=atio
Adrplane Configuration

foregoing results have been applied to estimate sane
chsm,cteristk ;f a law+s’pectiatio--tirplem configuration

l-l

of the
geometri-

cell.ysimilar to the molel of the present investigation. A center+f-
gravity location of 35 percent of the mean aerodynemtc chord was chosen
to inmre maximum maneuverability without allowing the eirplene to
become unstable (stick fixed) at low speed. This center+f-gravity ‘
location corresponds to a stick-fixed static margin of >percent mem
aerodynamic chord at a lift coefficient of zero at a Mach nwiber of
0.6.

Lift and drag for balanced condition.-Ths relationship between
the lift coefficient required for longitudinal belance in level flight
and a, CD, 5, and Lb is presented for Mach ntiers of 0.6 and 0.9
in figures 8 end 9. The results we presented for both the constenk
chord end the consten~rcen~hord flaps for the true contour emd
blunt profile. For the tru~ont~profile flaps at a Mach nudb-er
of 0.6, the data show that either flap was capable of balancing ths
aircraft at lift coefficients of the order of 0.8 with very small flap

. settings (8 < 40). In general, the effects of flap plan form on the
characteristics were small. However, the greater pitching effective-
ness of the constankhord flap discussed previously was manifest in

4 its ability to provide longitudinal balance at a given lift coefficient
with generally a somewhat smaller flap setting then the constsn~rcent-
chord flap. The effect of flap profile on the ebility of the flap to
provide longitudinal.balance at a given lift coefficient was small.
The data of the hel.f~lunt trailing-edge flap show that the character-
istics were quite similar to those noted.for the configuration using
the true-contour~ofile flaps”for belance. Examination of the data
for aMachnunber of 0.9 shows little chenge in the ability of the
fl~s to provide longitudinal balance from that noted at 0.6 Mach
nuniber.

The relationship between belanse Mft coefficient eud u, CD, 5,
and Lb is presented in figures 10 @ 11 for two supersonic Mach

. nunibers(M=l.3 and 1.7). The results show that in this speed range
the flap-type ccmtrol was cap~le of balancing the aircraft at moderate
lift coefficients (approximately 0.6) for the essum.edcenter+f~atity.
location. The data reveal, however, that a considerably higher flap
setting wes required for balance at a given lift coefficient than was
necessery at subsonic speeds. The data indicated that control settings
of the order of 20° would be
coefficients between 0.5 and

necessary to provide balance at lift
0.65. This chsnge in control position
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for balemce fra that noted at subsonic speeds resulted.from both the
variation of the static margin with Mach nuniber(apprad.malielyl@percent

*.

mean aerodynamic chord increase aa the Mach nuuiherwas increased from
stisonic to supersonic speeds) E@ the chacge in the control pitching- ?.

mament ,effectiv8ness. The effect of plan form on the ability of the
control surface to balmce the configuration was similar to that noted
at stisonic speeds, that is, the constan-herd flap was capdble of
providing longiiiudtndbalance at a given lift coefficient with a
somewhat stiler f@ setting them the constan~rcentihd flqp.

—

—.

Examination of the data for the tru~ontou?+profile flaps at a
Mach mmiber of 1.3 (fig.10(a)) shows that the dility of eithsr flap to
provide longitudinal balance began to fell off beyond a lift coefficient
of about 0.4. This decrease in the ability of the flaps to protid.e
longitudinal balance was due priwily to the increase in static
stability of the configuration for lift coefficients shove 0.4 (fig.4).
Examination of the data of the blunt trailing-edge flap (fig.10(b)) shows
that except for the nonlinear variation of the control deflection with
lift coefficient for the constan-herd flap in the low lift-coefficient - -
range, the blunt trailing+dge flap exhibited characteristicswhich were
quite similer to those noted for the true+onto~rofile flaps. This
nonlinear character of the curve was a result of the nonlinear variation
of the pitching moment with control deflection. The reescm for its
occurrence is not clesr. The restaltsfor a Mach nuyiberof 1.7 ~how that, *-
in general, the characteristics were similar to those noted at a Mach
nuniberof 1.3. %

M sham in figures 8 through U, the effect of fla~ plan form on
the drag chmacteristics was generally small throughout the speed range
investigated. The results shuw, however, that flap profile had a -=-

considerable effect on the drag of the configurateon in tie subsonic
speed range and a somewhat smaller effect in the sqers ~c s~eed rae ●

Deflecting the helf~lunt trdlin&edge. fip resulted in values of
llfMrag ratios that were somewhat less than those of the true-contour-
proflle flap, due primfu’ilyto the b=e drag resulting fran the blunt
trolling edge. To affard a measure of the effi.ciencyof the f~ps when
deflected to provide bslemce, the veriation of the maximum lifwag
ratio with Mach mmiber is presented in figure U. For tha %rUe-COlltOlll%

—.

profile flaps (fig; 12(a)), the data show that the loss in the lift-drag -
ratio accompanying the negative flap deflection required to provide
‘beJ.ezwewas not sekious in the mibsonic speed reage. The -- l-lf-~ I .
drag ratio decreased from about.11 With flq tieflected to ~pr~~~lY
10.4 for the balamced cotiition (maximum 10ss of approxiutely 6 percent). .
ln We supersmic speed range (M=l.3 to 1.7), the results show that the
configuration suffered.a somwhat greater loss in the tizmnn lift-drag
ratio when the flzqpswere deflected to provide balance. The meximum
lift-drag ratios at supersonic speeds were low even with the fI=
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unreflected (approximately 7.2) and the tiues dropped to between
5.0 end 6.o when the.flaps were deflected to provide bslsnce (maximm
loss of approximately28 percent). !flmuughoutthis speed range, the
constantihorii fl~ reveals the higher maxinmm lift-dreg ratios. As
shown in figures 10(a) end n(a), this trend was realized not only
at the lift coefficient for msximum lift-drag ratio but throughout the
lift+oefficient range investigated.

For the blunt trslling-edge flaps (fig.12(b)), the data reveal that

deflecting the flaps to provide bslence resulted in reductions in the
lift-drag ratios similar to those noted for the true-contour-profile
fl.~s. Howemxr, the magnitudes of the msximum lif~ag ratios were
considerably less then those noted for the true-cont~profile flaps
in the subsonic speed rauge end slightly less in the supersonic speed
renge. Blunting the trailing edge resulted in a reduction in the
maximum lif~ag ratio with fl~s unreflected from 11 to approximately
9.h in the stisonic speed range and from about 7.2 to 6.6.in the
supersonic speed range. As noted previousl~, this decrease in lift.drag
ratio was due primarily to the increase in base drag that accompanied
the blunt trailing edge.

~tlck-free and stick-fixed neutral points.- The stick-fixed and
stick-free neutrsl points for

%* ‘e@
ven in figure 13 as a

. function of Mach ndber for the rue-contour~rofile flaps. It is
noteworthy that the flap plan form had a larger effect on c& than
on C!hU (fig.7) so that the ratio of ~%~ for the constant-

.- percen herd flap, which is one of the parameters that define the
stick-free stdbility, was such that this flap disclosed a considerably
smaller difference in the stick-free and stick-fixed stability than did
the constantihord flap. The data show that for a Mach nuniberof 0.6,
the stichf ree neutral point for the constan~ercent-chord flap was
dbout ll~ercent mean aerodynamic chord forward of the center of
gravity, whereas the stick-free neutral point for the constantihord
flap was approximately l>percent mean aerodynamic chord ahead of the
center ‘of gravity. M the Mach number wss increased above 0.6, the
results shuw a resrward shift in the neutral point but both flaps
remained um’tdble stick free throughout the subsonic speed range. The
large rearward shift in the neutral point that occurred through the
tmnsonic speed range resulted in a wide margin of stick-free sWbility
for both @pes of flaps in the supersonic speed range.

Control position and forces required for longitudinal balance in
accelerated flight.- ~&gl es and the stick force
required to produce a change in the normal acceleration for a ●

27,000pound airph,ne with a wing losding of 60 pounds per square foot
in a constant speed maneuver at 30,000 feet altitude are presented in
figure 14 for %oth true-cont~lap plan forms for several Mach numibers.
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The stick forces are based on the full-scale triangular+ing aircraft
with 2° of flap deflection for 1 inch of stick movement. The results
showed that the flap sngle required to increase the normal acceleration
increased with Mach number for superonic Mach nunibers. In the subsonic
speed ramge, the data of the constent-chord flap showed increasing
push forces es the normal accelerateon was increm~. AS the Mach
number wss increased to supersauic speeds, a change in the hinge-+mment
chmxwteristics occurred to the extent that lerge pull forces were
needed for bellemcein a msmeuver. The results of the ccmstam.~rcent-
chord flap also showed increasing push forces as the normal acceleration
was increased at a Mach nuniberof 0.6. However, as the Mach nmiber waa
increased above 0.6 a reversal in the slope of the stick-force curve
occumed. At Mach nmibers of 0.9 end shove, increasing pull forces
were required to increase the normal acceleration. Thus with either
flap plan form the use of au irreversibl-powered control actuator
would he necesssry. While the magnit@e of the control forces for
%oth flap plen forms were l=ge at supersonic speeds and indicated the
need for further research t.ode~lup c~trol swf~es with more tr~t~le
hinge-’moments, it should be noted tWt the stick-force characteristics
of the const=~ercenkhord flap appeared more favorable with re@rd
to landing the aircraft in a boost+ut control condition.

—

-+

.—

,

CONCLUSIONS
.%-

A wind-tunnel investigation has been made to evaluate the
aerodynamic characteristics of fla~ype controls on a low-aspec=atio
triangular wing for a constant-chord end a constent=percent+chord
control surface. Two flap profiles were investigated, one of which had
a true cac.tour~d the other a blunt trailing edge. The following
general conclusions ere indicated for the Mach number renges from 0.6
to 0.9 end frmll1.3 to 1.7:

1. The flap plsm form had little effect on the Iift-effactiveness
Parsineter. TIM effects of flap plan form were wre pr~~ced ~ the
pitchi~nt effactiveness, the constant-chord flap exhibiting
somewhat higher values of the pitc~nt effectiveness then the
consten~rcent-chord flap throughout the speed ranges investigated.
Both flap plan forms showed a considerable reduction in lift end
pitching effactiveness as the Mach nuniberwas increased from 0.9 to 1.3.
The constan~ercentihord flap showed cmsiderebly luwer vslues of the

● hinge+ment parameters than did the constant-chcmi flap for the ranges
of M=h rmuibersinvestigated.

,.

*



+ 2. For the castantihord fla-p,thickening the flap profile resulted
in slightly higher dbsolute ml.ues of

5
throughout the Mach number

ranges. For the consten~ercent-chord f ap, the results shuwed that
5 thickening the flap profile resulted in considerably higher dmolute

values of ~ in the su%smic speed range with prmticelly no effect
being evident in the supersonic speed range. The effect of flap profile
was further evident in the drag results, the blunt trailing-edge flaps
exhibiting higher drags and correspondingly lower li~rag ratios them
the true-cmtour=prof ile flaps.

3. A comparison of the linearized theory with the experimental values
of the effectiveness and hinge~ment parameters in the supersonic speed
renge showed that the theory predicted reesomibly well the veriation
of the psr~ters with Mach nuniber,but that the e~rimental values
generally were of smaller magnitude then those predicted by the theory.

The results obtained from the investigation have been applied to a
triangular wing drcraft with an assumed center-of~avity location of
3~ercent meen aerdynemic chord. Analysis of the results revealed
the fOllowing:

1. At subsmic speeds, either flap was dlequate to protide longi-
tudinal belance at lift coefficients of the order of 0.8 with very smeJJ

. flap settings. In the supersonic speed rmge, either flap was capable
of providing longitudinal bellanceat reasonably high lift coefficients
(approximately O.65). However, due to the higher stabili@ and the

.
smaller flap effectiveness that occurred in the supersonic speed range,
considerably biglierflap deflections were required for balance at a
given lift coefficient then were necessary at sfisonic speeds.

2. In the mibsonic speed range, tbe use of the flaps as a longi-
hulinal control device to provide balance resulted in a loss in the
=nrum liftdrag ratio of qproximately 6 percent. At supersonic
speeds, tk configuration suffered a scmewhat greater loss in the
meximum lift-drag ratio amounting to ae much as 28 percent.

3. The tirplane’with the constent-percent-chord flap exhibited a
considerably smaller difference in the stick-fixed emd stick-free
stability than did the airplane with the constan~hmd flap. The data ~
showed that with either type of flap, the ahpleme was unstable stick
free throughout the subsonic sped rsmge.

4. Calculaticms of some of the control characteristics of a
=+c~e triaar+ing ~rcrei’t with 60 pounds wing I.oadingat
30,000 feet eltitude showed that,both flaps could provide longitudinal
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control, but that the hinge moments would be of such a nature as to
4

require an irreversibl~uwered control actuator.
L

hes kronautical Laboratory -.
National Advisory Committee for Aeronautics

Moffett Field, Calif.
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-’w
-.*
-m

.’W

.C52

.155

!?!
g1

.W

:W2 :%
,CQ .m6

:C@Q::2
,0% .O1o
.Cmi2 .m?
.Wll -.025

:%?; %
,Ie81.03.6
.@ -.CT?7
.MiJ @

:%7
:%
:%2
.Lw9
.*
.W7
.W%
.C@7

:%!
mm

h.
-e,

-.

1:
1.
4,

1

6.1
0,
L&e
L&
k
hf. X

:0
.01

%0
.0

.fJ@

.0$53

.0363

.Cml

E

.0a?7
So31

:%!
.L@
.Co33
.0036
.02m
.Ixk?
.W3
.m46
.(YM7
.Oml
.’W5

m-.Im
-.075
- w
,ae

%J
.379
.319

.6?5 1.
.U161 .033
.013? .Ceb
.0m4 .ml
.0033 .Ceo
.* .Lz6
.m61 .015
.L-@+ .On

:StJ .:

.Im.3 W7

.@ ck33

.Cc64

JQ&

:%
.0c63
.Co64
.W@
.(X63

:%
.Ol&?

‘w

.

1,

L,



.-

TABIE I.- CONTINUED

(e) Nomin81 8, -5°

R

m
8.ZC CD ‘%

~.% ~.~ -.253 .~~ .033
A.g -2.15 -.x% .Oul .Lw
4.97 -1.07 -.fi3 .01D5 .(E6

-:JJ ~g .Cw9 .@
::g
+* .89 -: :’%% :E
J+.99 1.52 .m3 mm .Oa
+!9 La .KL3 .0139 .016
-5.w 6.%
+.; a.g ;p :xJ# ;%

-% 14,97 .631 :% %
-5J3k17.10 .T24 .* .ml

11
-L* -%2
-km -2.17
A* 4.09
+2-5 -.~
4.* ,3g
-L$q ,~
+)7 2,07
&.yJ 4.26

-3.co 6,WI
-5.01 8.W
-%
-’L Ah
-5. u.cb9
-%07 17.16

1
4.92 -b&3
A.93 -2.19
&g3 -1.SL
+4 -.y5
JL* ,33
A.m .83
4.% 2.(%

+n’ ka
4.w 6.$6

-5.m 8.6?
5.OK .78

-.*
-J%
-J33
--lo-r
-.@so
-.09
.W

$!

J
.@
.olk3

:$%
-m

%&

:%

.@lo

:1743

%m

.03%

.0172

.Olbl

.2X26

.gua

.Olcd

.OJJA1
a-@
.o@
.0%’(
.Osw

.&l

.@

.ml

.033
S@
.@%
.W3
X0.6

:%?

jg$

-.a

:%
.Oy ’
.03
.@
.0s?:
.W
.o19
.Olb

[ I I I

c, Ch M

.Om .mb 1.J

.Coll S@

.Ollz ,076

.Ono

$%.Olm .
.0106 ..253

.0105 .0k3

.01c5 .ml

.Om? o
-.O.U,

:$% -.0%
.Wx? -.&8
.CW7 -.*
.Olm -.IJ2

.0315 .I.1>1.1

.Co18 .G95

.0U9 .Q95

:E9 $%
.0U6 .ti3
.OIXJ .G53
.CU3 .U3e
.onb

;= ;:g

.Olm -J@

.Ollg .@ 1.?

.03a .@

.Cu3b’ .2.33

.C@ J-23

.ca*. .UQ

.0E9 .0%

.Olm” .m

.Oxzl .053

.M27 .ca9

.co19 -.CQ2

.Oul -.CM!

> , , ,,.,.
1 :i

!2



—

,

M

.(

.[

.!

-9.83
-9.34
-9A+
+*
+.87
-w
-9.07
*.IX
*.85
+.85

+.89
9.59
%73
-9.Y.

-9.79
-9.RI
4..%

%

%
9.83

-%%
+..%
+.&l
%%
+.9
-9.5$?

+.76
-9.77
+.il
+.rl
-%rl
+.m
+78
+,60
-@
+.83

-9.8?
+?.8

x

/

-k.3 ..305
-2.m -.21h
-1.1 -.173
-.61-.151
.m -.108

-.034
l:il -.039
h.lh .037

y :$

12.7 :E
lk. .*
17.6 .*

-i.

I
-.%

-2.2 -.219
-1. -J.79
-. -J53

-.ub

1:8 ;%
*.1 .059

$ x

17: :E

4.

I
-.3?6

-2.e -.222
-1. ..173
-, -J.53

-.W
-.09J

1: -.@
.Cm

: J.&9
8. .234
Y1. .404
---- -

—
CD—

.0331

.Dml

.Olm

.O1.fil

.0143

.013b

.Ol.!?6

.0H3

.W=

.O*

.@33

.lm3

.lk7k

.W

.0?5s

.mh~

.f3m9

.Olm

.0171

.O1

.01~

.Ol!%

.W63

.ok67

.0751

.U33

:%

;~

.W

.019

.Olal

.Ol?e

.CEm

.m33

.0%9

.W2Q

. . .

1
%
.02
.049
.048
.CJ+7
.046
.oi5
.oi3
.Ola
.033
.CC?l
.W1
.m5
.0?3
.Cm

.053

.0%

.035

.053

.054

.052

.Okg

;$

.o&

.Ci26

.m

.OI.3

.W9

.@?

.059

.057

.057

.0%
;g

.043

.033
SW
.Oti
---

TABIE I.- CONTINU531

(f) Nominal 8, -10°

.O.m
,0F16
.O@

.Ce7?

.CEm

.a9

.Wl?

.Uw

.@

.Om?

.0m5

.Olm

.0179

.0194

.OxQ

.CQ’v

.0=9

.021

.02e?

.a?m

.m17

.02?4
---

—

.16?

it

.W

.125

.Uz

.C57

.077

.0%

.03

.024

.O1o

.03

.216

.m5

.ml

.U1

.12

.177

.163

.U3

:%
.09

.ti

.033

:3

.?.4

~

.lm

.lh

.*

.1*

.U7

1
Oa

+.&j A.m
-9.!% +?.6

-9.69 -.?7
4.69 -.M
+.n .6
-9.7J..93
-9.73 e.ca
+.76 4.17
-9.79 6.2?
-9.83 a.m
-g.& 1o.23
q.SQ u.e
-9.95lb.3i
-9.s8 16.43

1
+$ -4.12J,
-9.’(7.-P.CLP
-9.’r3 -.s4
-9.73 -.h4
-9.75 .kl
+.79 .*

x ?$
+.83 6:u
-%05 8.16

+.& .’=
-9.’4 .27
+.95 lh.3?
-9.9916.37

-9.72 -Lob
-9.74 -1.9

-9.79 -.95
4.76 -.&
-9.78 .kl
-9.7a 1.03
+m P.oy
“g.@ 4.15

L

+.85 6.u
-$@ 8.17
-9.9 m.m
-9.9312.ZY
-9.% ti.31
4.9316.

i

h

+33
-,l&?
-Jls

~gf

.CQ5

.123

.0

.W2

%J

n
-.216
-.167
-.@
-.03
-.ca
-.205
.039
.&
.ma
.29?
.3fa
.447

:%

-.193
-.u6
-.076
-Oon
-.OIE

.m3

.040

.W

.199

.2’77

.m

.41E

M?
.%

%!

1
.W -
.C@M
.@+3
.mll
.02M

:%
.@?
:$

.0891

.U44

.U??l

.2m5

.033

.C@66
Sal
.0m5
.W7
.OW
mu?
.Cs91
.034

.VJ9

.O1’n

.lca

.1393

.1774

.0335

.U?x

.Om

.0M7

.m75

.o173

.0184

.C@l

.03X

.Om

.07s

.0$?2

.MO,
~

G:
-zT
.075
.047
.C44
.037
.034
.W

-:%
ala

:%

-.0s2
-.09$

h

.Oln

.Olm.

.o183

.0161

:%
.@
.o175

.S@

.OM

:RiJ

.01631
%
.YJ6
.3i5

.5?’5

.37
-w
.2%
J?@,
.212

.3.62,

:#1

..op.

-.=s

[

.0116 I a&

.,OM
:0 .0J22
.0 mm :2

:@ :&j :%

.Ola
-. .ma .W7
-. .0125 .0%
-.0 .Cm3
-. .0123 -:%

-.075
:03 :% -J-u

u
.CM .Ccg3 .*
.0 .Om .233

.O1o1 .21.3

.CosQ .’2M

.@ a?
au% .176

:% .ti
-. .rlh
-. .OW .0T2,
-, .0U8 SOP
-.0 .Ow -.CUO
-.04 .ol&? -.0+.3
-. ,0126 -.*
-0

s

.

~

I



.

I

l..

I

TABIJS I.- CONI’RWED

k) NO* 8, -*”

-.

1{
.CA$.s.07$

-.293 .0 .070
-.ZC?3 .0
-.* .Cese :X?
-.lm .C&70 .C&

:%J :% g

:% %’J :$

.436 :

.X . :$J
-637 -

-.*
..261
..ak

-J@
-.lhg
-.@/
-.075
.035
.lr?
.m
.?6s

:%

I I

. .

h

ZiF
.023s
.C=m
.0303
.piul
.034
,0315
.Ogk

.W3
,Ew3

:%
.~3
.02@

:Z
.m
.0%3
SQ72
.w6
.@3

:%

;g

sea
.@5
.’=%
SQ61
.W
.W1

:4

:Z
.@-ro
.09m
.0x9.

—

.Wa

.23+

:%

:%
.269
.E+lo
=9

:2
.I.33
.llm
.@3

-333
.E1

:%
.320
.W
.&
.@
.a2
.206
.2L%
.*1
.214

—

# 5 a

,yl:::.& ::C.J

-1$:83 -:gl
;:AJ .:$

-14:e4 .&
-*.@ 1.$r2
-lUB h.07
-14.91 6.23
-i4.91 8.28
-lk.fl3.0.24
-1>.o1 12.
+s.m ti.
-15.ci316.z

,73-Ih.e.$
J$8

2.03
-1.99
-.%

-lLas -.h5
-WEE .3g
-14,s3’ .93
.lb.Bg 2.07

,,-1@ $:g

-m.$$1 8.16
-V.02 1o.21

-15.W ~.m
-1~.ctl14.3.1
-.15.3016.37

’70.-14.85 -4
-lb.%/ .1:;
J4.63

-“K-lk.@ -.

-lJ.. :$

-*.%? 2.U7
-J.k.m 4.16
-lk.g3 6.in
-3.5.01.8.15
-15.01 lo.m
-W27 u.2~
-15:$ ~~.w

-6.3>

-.=7
-.@
-.fi3
-.@
-Jw
-.Ca
.016

IL&

.%7

:~
.m
.%7J

.CJrlo .057

.OW
$3.Ow”.

=292 .@5
.C@ .(@

.0=9 .035

.02-72 .@

:% O.m’.

.0%3 -mu

:% ::~

:1733 -We

Sam

:%
.-3

:%3
.OL%
.LwJ
.0176
.0N2
J?&$

Alla
S@

A
.4#

:2
.41.O

.35-7

%
.m
.*
,2J+3

.J2

.13

.076

.W5

:%
.354’
.*5,

s’
.W
:~.

.I.65

:%
;%

.*”

.337

.3=

:s
;%:

.227

:%,
-w
AM
.O1o
.=3

~

i“
., I

,, .4

Pi
I I i“ 1, “1 ‘f::,, .,1:,4



, t

M E

>.52-19.76

-19.?7
-19.?-f
-W.n
-19.-R
-19.7-7
-s.?7
-19.-78

+79

W
-lg.62
.I.yh
-19.85

.@ -19.71
-1$1.?l
-I-9.71
-W.’rl
-19.72
-W.7’2

-W.13
-W.73
-19.7!3
-w.76

-19.78
-W.?9
-19.m
-19.30

.p .;;.;

-A9:6’7
-19.67
-19.67
-19,67
-w.67

-19-@
-19.7’2

-19.-H
-19.7>
-19.72

-Lbs

4.Q9
-1.22
-.(%
.U3
.7e

1.79
h.m
6.2I
fj.1,~

10.63
L2.m
Lh.n
LI.13

.b.J+7

-2.29
.L.E3

-.69
.12

1:%
b.m
6.35

$.::

W.ea

:S3tl
-=35
-.a.i
-.170
-.145

-.30s
-.m’l
.lIX

:$!

.,533

.6%

-.404
-.269
-.&
-.221

-.~79
-.177

-.W
.(x+’
.124
.247

:%
—

J@
.IW12
.Oic@

.C@

.0346

.O?kc

.@9

.Oyxl

:&
.Il@
.**

.~

.6519

as
.I.3f@

.
cm

x
.(W

,019
.Ca9

.079

.0?9

.073

.077

.0’72

.mw

.@J&

:%

.“063

.*
d+
.020

.019

.077

.07’f

.074

.qo

.0$2

.M2

$ij

.3.M

.*

.*

.@?’

:2
.@+?

.072

g

TABIE 1.- CON3TNUED

(h) NOlllirl!il5, -200

c,

.C=99

.05JA

.Ow

.0325

.0330

.0337

.0342

.03@

.0350

.Ow

.0362

.0352

.0342

.0360

:x?)

:3

:SJ

.0325

.0323

.0325
,0332
.-
.CW$
J33*

.0257

.O@!

.@b

J@%
.W?
.0-6
.03M
.0323
.oyb

.W7

.@16

.0329

c
.333
.322
,?M

.s

:%

:E
.W
.238
.~3
.X35

.U2

.W.

.372

.367

.351

:%

,333

:E
.%7

.239

:%
.ti

,435

.406

.J115

;2
.w.
.402

.*

.3.7
m
,2s3

.3J.5—

! a a %

30 -19.62 4.16 d>
-~.@ 6.ti .162

-19.Ea *.29 .*
-19.70 1o.36
+.,7 12.n :2:

-1$).’l$L4.36 .@

-19.i?216.43 .’%9

,53 -19.60 .39 -.070
-19.64) .91 -.C49
-W.6J. 1.97 -.@
-19.64 UT( .Ow

-w.@ 6.23 .170
-w.7e a.a9 .~>3
-W.75 10.23 .330

-19.79 3.2.26 .4n
4J.g lJ.3h .M1

. . +49

.’/0::.: .:.99 -.153

-19:6a -:45 ::::

“, :Ml :y ::%?
-19.67 l.% .@5
-19.69 b.1’f .W
-19.72 6.22 .170

-19.75 8.ti .245

-19.T3 I.O.ZQ .3M

-19.’sl 12.26 .389
-19.84 JJI.31 .@2

-19.Ev lb.% .%9

%—.
.0428

JEQ5
S&4
.09u.

.W9
0149
.K66

.03$

.0351

.0353

.0373

.CM1

.0314

.033.0
X65
.1374

.1729

.Ow

.0316

.03s

.0333

.032!3
JJ3Y.
.Q36Q
.0443
.0576

S@
.%
.E33
.1625

1
cm

.C42

.Ca3

.032
-al?
-.Oil

-.E3
-.(%7

:E
.041

.W

.Col
-ml

-.012
-.023

::%

%

:%
.Cra311
.M74
.0274

.026?

.C@

.W

.M24

.’=a

.C=9

.Um

.’=07

.0ZQ3

.C$m

.mm

.0?7 .mm

%J ::%
.W

.038 .Owt

.032 .m.95

.o19 .0193

.m.5 .OW

-.m5 .Owl

-.WJ .@
-Jz2y .olM

-.035 .CM%
-.041 .01,93

-=@

Ch—

.407

.363

.319

.a9

.221

.157

.I.a

.426

.423

.403

.349

:%

.20’7

.3.ffJ

.IJ.2

.015

.426

.J410

.401

.X2

.373

.361

.30+

.WJ

.0%

:%
.c03
.0+7

p

,,

G



M B .

,ta .2M5 -h.bl
.2!+.e6-2.32
-2U6 -1.2h
A$ -.62

.15
-2U% .643
-24.% l.lb
-24.87 3.87
-24.B 6.15
-24.09 8.3T2
.2U?3 10.37

-2L5U u.n
-A* lb.85
-24.9? 16.9g

‘.EKI-2k.& -b.u
-ti.m -2.3
-24.a -1.23
-24.m -.70
-&.& .17
-Q4.&2 .70
-2~%2 1.77
-.

.24.e5 i%
-QU% 4.4>
-24.08 IO.&?
-*.M U’om
.*.@ 14.93
-24.x) 17.1o

1.$+2-*.* -4.
-*.75 -2.RI
-24.76 -l.=
-2+L.77 -.~
-2JW77 10
-24.n :7b
-24.rl 1.71
*.W 3.91
+b.a 6.25

:2:06 1%:;
-24.85 12.90
-Zk.m 15.02

TABIE I.- CONLXKDID

(i) Nominal 5, +0

.030
.Ox
.0332
.0333
.0326
.!3335
.03M
.0373
.OWJ
.Ow
.0?s1
.03#
.O?la
.0399

.WP

.02$+

.(EQ3

.Om

.Cm9

.Ow

.0317

.0329,
‘.03J16
.093

!jj

.&l.

.O?JJ

.0333

:;%

.W3
&

.@5
W&

.@9

.Qn’

‘, ,,

!J!,, ,,, i

!“ ,1,1
1:, ,, ,1 ,!

$., ,- ? ,,.. ,

!2



TABIE II.- ABRQDYIWTC CHARACTERISTICS LZ3A TRIMWILAR WING FOR VAIU.OUS FUG? AEJ13S PCR

MACH NUl@ERS FROM 0.60 TO 1.70. DA!CA FCE/ ONE KC&P. CO~ORD IT&P.

,“;

i,

!,

—
8—
3.62
3.79

::%
3.la
3.7a
3.77
3.76
?“75
3.*
3.*
3.73
3.n.
3.70

3.79
3.78
3.77
3.76
3.76
3.75
3.74
3.73
3.71.
3.69
3.67
3-M
3.63

3.n
3.76
3.7

i3.7
9.73
$72
3.n
3.69
9.66
Ml

—

4.g3

-2.3.3
-La
-.48

.Cfr
1.32

2.m

kg
a.~

-J.61
-.0%
.003

it
al
.167

3!

.Olm
mm
.Cw3
.Oum
JON
.Ola
.o165

.*

.m3
-m

I I

,., ,

Bm mol?m; R = 3.0 x 106. .

n
%%CII

-mu -.m?9 -.aa
-.m’l -.07 -.*3
-.@ -m% -.055
-.021 --- -.05!3
..m4 -,ml -.qz
..CQh -.m$9 ..07-7
-.027 -JYW3 -.C83
-.033 -.olal -.IJ.Q
-.035 -.01D3 -J33
-d.? -.OW -,m
-.wr -.mw -.163
-.g “..: -..

-.*3 -.CC65 -.2?37

-.o11 -.0107 -d%?

--W -.0m3 -.*

-.. -.:. ;%

-.0=9 -.OILZ? -.W

-.. -.:. -..

-.W -.oll% -.I.55

:3 ::2 :%

-.. “.. -..3

-.076 -.omt -.336

-.QU -.am -.OX

::% 2’3 Z%
-.@ -.o115 -..@
-.03 -.0U5 -.114

:2 XJ :$

;Ob13 :Cm?l -z@
-do -.(U43 -.2%I

M

.!

.’

6

3.78
3.74
3.72
9.71
3.69

M
3.60
3.71
3.53

;:$
3.k?

::%
3.76

::8
3.r3
3.72
3.64

;:$
3.&
3.91
3.9
3.!32

3.a
3.7E
3.7-7

R
3.*
3.’E
3.’iu
3.67
WA
3.62

$%

3:9—

ITT
a % CD % h

4.X? -A54 .IX?%4 .m2 -AlO’@
-2.11 -.071 ,11176-.mh dOT6
-L.05 -.ce? .Olm -.OU -LO/5
-.m .IXE .015S -.OIS -JW76
.47 .0+5 .oti -.oa ..cw6

;: IO& ;o& ;:W5 -.0376

>$. $ .%4 -.. %%

ah :407 :0730 -.om ::%!
10.E8 .x3 .M6 -.@? -.IxW

E& :$? :x 2% ::%

-km
*JO
-1.04

-:%

,:3
.%?
8.m
LO.ti
E.n

22

-.159
-.m
-.U?I
-.035
.037
.C59

:%
.m4

.Sm

.439

.2$

:%

y%

.0163

.Ous?

.C@J

.01%

;%jg

.0942

.&a

:%?

.m -.m’f
mu -am
4.% -,CCV3
..LW -LO%?
..m6 -.wl
-.’as -.ccm
-.026 -.K!43
..099 -.cck3
-.053 -.0337
-.(?$4 -.m32
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.0$? .-

.055 .W5s

.Ox .axJ2

.040 .0249

~ E
.35 .
“32 .

:PJ ;%
m .OW

,079 .,W3
,077 a@7
.0$.3 .=
.069 Ar234
.065 .Ceb2
.0& J22ha

m ==52
-053 .ua
ail. -c&%
.039 A?51
.026 .0247

f%—
J.&3

.m

.178

.L-ia

.I.61

.lM

.m

.mh

.05s

.02s

.:%

.243

.933

.241

,2a9
.218

.1%

.ln

.U3

:%
.039
Jx-9
..m

.33

.m

.333

.*

.297
=92
.270
.242
.263

.215

.f#

.

*’.
;!

1,,,..1.:,

—
M
—

L.3

L.S

L.7

—

T
6a %

-Il. -4. -.267
-u. -2. -,.173
-Il. -1.0 -.IZ7
-11.1 -. -Am
-Il. .* -.*
-Il. . -.055
-Il.. .01J2
-11.2 tl All
a.. .Z?37
-n. ::2 .X
-U. 10. .W
+L.4 If?. .591

[1
al. -k. -.=3
-Il. -2. -.@
-U.l -1. -J@
-U.. -. -.072
-Il. . -JW
-n. . -.009
-u. 2. .0%
-n. 4. .la
-u. .2Q7
-Il. :: al
-Il. 10. .379

~q 3;$ 1:3 :5
1,. ..$oa

L
-Il. -4. -.a33
-U. -2. -.~3
-n.
-u. -:4 :%
-U.. -S@
-u 1:0 -J@
-IL. e. .03
-Il. .3J.7
-Il. ). .@
-u. 8. .2m
-U..4 3.0. JJ+J
-u. m.
-U. lk. .4g7
-U. 16. .%0

k—

.075

.Osl

.054

.Om

.044
Al
.033
.o17
1.
..cny
..03
..0$5

;g

-035
.@
.a25

.:3

.,W2

..035
+46

..

1

.93

.03

.032

.@9

.W3

.a?o
sub
.ml
AU.

+=3
..033
..oi.k
..052

..0%

c1

.01e4
am
.0w5
.Ow

.QM

.0u71

.Dw7

.olm
ale+?
.O1-ia
.Olio
.0165

.OM

.Om

.0133
-Om
.0133
.*

.m.34

.O1.32

.-

.Un4

.W5

.O.lca

.O.u.l

.Olle

.on3

.02J.7

.01a5

.Olm

.Ora

.0u?6

:8

-

I

I

.422
J!m

.335

.Y16

RJ

.en

.*

.lho

.091
S&

.*

!2
.2%

J=%
.~s
.lE13
.126

.073

.(225

::~

.*

.276

.255

.244

.21S

:%

:%

.0J3
-.033
-on
-X2?

v

,,,,; ’,,,

,
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T
s “k

-15.9 -4Jo -.359
.~.~ .-2.03-.2&

-U.99 -1. -.@
-L5.m
-I.&w

-.53-.216
.n -.179

-I.&al .03 -.x%

:~:g ;:$ ::&s

-3.6.03 6.I.2 .079
-M. 8.m .M7

-16.0310.25 :%

$:$2 :%

II
-ls.gl -4,13 -.gl

-u.% -2.07 -.mo
4J.$$ -1. -.229

-19:93 -:49 ::%
-17.9 1.CII-.1*
-15.9 f.oJ +&j

-M.
-l%% ::LJ :&3
-15.
-16
-,6.0 $ii :%-ti.

-16:0 16.94 :&o

1
-13.

-15.
-u.m
-I-5.27
-l!2.8a
-1.!3.22
-17.@
-IS.*
*.93
-1%%
-19.55
-l!W?21

+Q -.*

-Q.*-.m
-1.27 -.ea
-.72 -.s34
.24 -X6

.77 -J-#
1.a5 -c@
4.13 .@?3
6.35 .M
8.% .249

mll .333
la .53.3

%

.0!=

.m3.5

.03s?

.WJ.3

.0293

.02m

.0257

.ce37

.ce73

.04.14

;g

.@

:KJ

.09.7

.Om

.091
,(2285
.fiqB

.0345

.0535

.09sI

.U62

:%

.oa3

.0477
dog
.03&

.WW

.CCW

.0313

.033

.0JU4

:E

%.
.076
.OW

.072

.072

.m

.072

.063

:;

:3
.043
.042

S&
,076

.cf13
,073
.071
.070
.068

.067

:%

.ob3

.W

.037

Q&

.09)

.@

.075

.076

A&

;~

.CQ9
—

.s

TABLE 11.- CONKUKED

(d~~ti B, -l&

c1

JE70

.022

.O?@

.0325

.%2

.0327

.0334

.0336
,03?2

.02=9

.03?6

.0333

.0333

.W9

.@*

.CrJ?n
a63
s@72
.a?r9
.0227
.029
.03%
.034

.032

.03?6

.02s$

.0%

.Ol?a

.Ce2$

.C@a

.Ce&

.C=12
,mal

.WJJ
L@
.O*
.024

.@@

.W
sow

%—
.2-70
.265
.m
.254
.2!55
,254
Al
.220
.194
.3.63

ml

.W

.078

.0$7

-w
.s-l
.332
.a3
.3%
.*
.299
J?ll
.235
.2J-2
.179
.Usl
.lh2
.148

:~
.@
.*
.s%
.33
.3*
:%

.245

:%—

M

.3

.5

..1

—

1
6a

-15.76 .42
-15.76 .?5
-k5,7-r am
-u.%? 4.16
-u.& 6.93
.U.X .8.30
-US.* U3.33
-16.o1 M

.3-16.0214.
-3.6J2 16.x

-15.83 -2.04
J@. -2.o1

W& -:2

-19.63.95
-Em 2.07
-IS.* 4.17

-U.57 6.22
-3.6.W 8.21
-16.c4 1.o.27
-1.6.cal%+
-16.3J 14.B
-16.l& 16.45

-15.64 -ha
-15.65 -2.03

-rJ.& -Mu
-15J?a -.h13

-15.91 .*
-1.5.91 .%
-1%% 2.06
-15.96 L.3.6

-15.?9 6.21
-16.13 8.2u
-3.6.(%1o.25
46.Lo U.Ill
a:.$ ;:.3J

. .

T
CL q)

-.os!l.036’7
-.0s9 .0351
-:m2c&.;w~

.162 :Oiee

.2&2 .c463

.3@ .0%5

.m .Elq

.X .u76

.7W .=3-7

-J@ .WJ’l
-.M2 .0354
-.W .039
-.05s .Om.l
-Awl .033.5
.(X7 .035
.@ .03%
.3.@ .OW1
.270 .6s!
:$ .CA3J

.m7 :14*

.%5 -m

-.2= .ml
-,144.0370
-JOY .0326
-.083 .0327
..046 .0224

-.(X5 .W9
.016 .CQ83
.Ojg .Om
.lm A&l
.m .0%%

:g WJ

.4% .B30

.577 .l’HI

I I

TT
%c1 %

.& .a?76 J+35

.07 .=77 .bfi

.* .W7 .~

.0s JE6B .~

.o15 .aa .295
9 .0253- .246

-.o15 .@
-,033 .0234 :3
-S&3 .0251 .M1
..226 .0a53 .03.s!

.0s9 .0193 .*

.Ox .O1* .403

.049 .Ol$q AL&

.043 .0W9

.039 .015g .*

.033 .a?m .35

.o17 .@. .285

.rn3 a.% .-
-.o1o .CoE5 .176

-.~3 .@ .124

-.035 .Co.m .077
::% ale& .Ce5

-.018

I
.063 .0147 .9?9

:jg :WJ ig

.03 :Oua .%?l

.03? JO.61. .?J$

.@ .u63

.012 .0165 :%

-.? ;% g-.
-+x2

.0165 .047
%43 .@ .C03
-.0 .Olp -.,03$

,,
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TABLE II.- CONTTNUED

(h) NQ@_@ 8, -20°

w

4=

I
1

I

1

m
.a.g ‘-l:p

1

-=.?s -.77
-21.3a .17
-a.& .7’0

-~.m 1.?7
-~.39 3.s4
-21..4I 6.lh
-fz.b2 8.*
-2L4L 0.49
-a.J+y .63
-21.k6 k.n

-zL.& .*

I
‘s3 -n.?& ‘.73

-2L.32 +?.%
-ZI..33-1.*
-2L.33 -.75
-s2.33 .Z1

-a.33 .73
-=.34 1.83
-Plsf 3.93

, -q-m, 6P*
-a.% 8A?
-21.40 .63
+?l.k .79
-21.k3 1.93

L
50 a.e .%2

ZJ’g :.3’$

2L?6 .:75
zl.P5 .Ie

zl.26 .73
a.% la.
.a3 h.03

~.32 6.32
2v6 a:g
21.37

cL %

-.333 .06E4

-.W .W9
-.%3 .0W5

-.2h6 .obJ+g
-.204 .obq
-J&? .03$)7
-.142 .Oyfl

-.@ .0+6
.@J1 .034V
.I.55 J3@L
.* .d’p7

.3!33 .09+l

.4* .l+lo

.%3 .103+

-.393 .Om

..al .053?
-.@K? .ob63
-.223 .0b61
-.I.&a .ob22
-.1% .Om

-.Ix? .0376
-.019 .Om

.~ SW

.&l .@

.m .0051
J13J ,.la)3

.556 .W

-JKL5
Y-.319 .0 7

-.* .056!

-,236 .dm?

-.@+ .@%
-.175 .Obq
-.123 .ob53
-.o11 .Obh
.llb .-

.243 .O@

.3.% .WJ95

,:
1

—
cm

.08>

.083

.032

.Q32

.0131

.079
mm

a-l

.O-n

.0s5

.077

.0.$6

.0-56

.06s

Z3

W9
.C&l

.079

.0-77

:%.

:%

:%

.*

.ti

.lW!

.0%$

.052

.W-U

.091

.(W7

.077

.Q63

.Ow’

.ob~
—

.Z&

.233

.ma

.456

.467’

,,, / ,,ji ,,:: :.,

,.. .:
,,, , ‘ii’

i

CL

.@

.153

.251

:E

.538
,7W

-.013

-.076
.161

H
A&3
.flb

-.041
-.004
.Oeo

.X@

.237

:%

.m

.,

----
,.

.dl.CA.l

!
.0

.0

.1

.,

.0

.039

.0

.047

:%m
y:1.17

.,

.1

—. ..-

% I

?/

~:cl c~

— —, —

.047 .04b .tiy?

:~ ::% .*
.0 .337
.0 -.~z ;~y

.ll ::g $@J :%

J&3

.W4 .0?% .4A

.627 .02U .363

.013 .o~ .302

.’=33 .@2

.Ou .Ce29 .Z31

.023 .0=5 .173

:% ‘:s :%

.040 .O’axl .3%

.026 .0214 .s

.021 .0%

.Cna .OalE :%

.cmb .Oa% .21.7

.014 .0m5 .179
I:SEJ .CCwl .139’

:% ;g

.0b2

,,i, ,

,

I ::

,
,’

,

— . . . . .4F

=zzti

,,
:,1 ii
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K

23

—

a.

+25.92
-25.93
45.93
+25.93
45.94
+25.9k
+!5.94
-27.95
-+.*
+27.!%
-25.97
-2.5.*
-25.99
-26.oc

-i&
-2.$
-4..2$

-.77
. 1~
. ‘j’C

1.77
3.91
6.13
8.3I

1o.47
12.61

14. 7“
16.92

%

-.4CQ
-.309
-.260
-.2kg
-.204
-.l&j
-.145

-.@
.029
.138
.2?44
.343
.441
.548

mm: NO autt3 Obttima
1.30, d 1.53.

l,, ,

,, -.

%

g$

.m9

.0524

.0476
,0463
.0436

:OJl&

.0545

.0755

.1038

.1395
J&g

%

:3

.081

.033

.073

$%
.076
.076

.069

.067

.(%9

.070

.Op

,

T~IZ II.- C!OM!LUDED

(i) IbIUllld 5, -25”

‘1

.0301

.0319

.0322

.0338

.0338

.0341

.0352

.0364

.@@

.@@

.0415

.0400
@Kl~

%

35
.373
.361

.3n

.358

.355

.352

.337

.340

.312

:2?

.25’7

.239T
M a

1.70 45.71
. -25.72

-25.74
4?5.74
-2P.m
-25.81
-25.86
-25 .ga

45.93
-25.95
-25. 9E
-26.02

a

-1.OC

-..Z
.94

1.%
4.15
6.m
8.25
10.25
12.3c
14.36
16.41

%

-.13
2-xi

-. (Y76

+;

.067

.148

.228

.303

.m

.454

.%=

for Mach nmhers of O.&J, 0.90,

I I I I

,,,

1
cl %

.a238 .468

.CE37 .4’51

.0239 .427

.0241 :420

.0243 .414

.0244 .351

.0242 .2$)7

.CX2~ .254

.Q240 .216

.0242 .Igo

.cQ41 .ly2

.0241 .mg

--==5=

,



TABLE 111. - AERODYNAMIC CHARACTERISTICS OF A TRIANGULAR

MACH NUMBERS FROM 0.60 TO 1.70. WA F~ Om ~-

W

WING FOR VARIOUS FLAP ANGIJ?S FOR Ch

coNsTAm-FlmmT-mm FLAP,

x 106TRUE-CONTOUR PROFILE; R = 3.o
(a) mmhlal 5, y’

4%
.WE
ala
.0144
.ClM3
au
.W6
,OIEa
.WQ
do-l

S6’33
.0936
.s3

.C=9

.*

.U57

:33
.Um
.O1’n
.Cal
,C&fi
.0a4
.C5ca
.la?2
.1*
.Zoll

.@=5

.U3

.U37

.twJ1

h%
.Wlk
.ce65
.Cw.0
.G5J5
.CJm
.U42
.lh@
.lml

—
h

—

.OI.3
-.CG!
-.059
-.Ox?
-.018
-.022

XJ

-on
-.CF!4
-.*

.014

-:%
-.0%
-.OH
-.LU9
+325
-.039
-.@.

:FJ

-.W3
-.1o1

.014

-:%
-.207
-.OI.3
-.m7
-.LW3
-,03
-.047
-.057
-m%
-.07Y
..C63
-.0%3

H
a CL

h. -m-l
.2. -.04J
-. X@
-. .024
.k mill

1. .dgi
2.
4 .Q33
6. .%
8. .i$l
m. ,539
& m
L4. ,m
L7. ,8x1

on

.Om

.Cca5

.a93

.Ccb31
:%

.01a5

.@w

.0393
S&is
.0$9J.
.1399

.2481T
%%

-.o11 .GQ77
-.016 .W7g
-.OI.O.Cm9
-.olg .CCfo
-.022 .CoEo
-.m .Cu73
-.5?3 .Wrl
-.(E+3 .0Y16
-.033 .0063
-.037 .W9
-.033 .*
-.033 M
-.036 -W4
-.Q* ~

h
—

-m-f
-,037
“Al
“.042
-J&5
-J?%
-.053
+3$

xl
-.G99
-.121.
-.m
-J&

-.033
-..

-.m
-.C?3
-Snl
..063

:%
-.0s6
..UJ4
-.1*
-J?21
-cm

-Al
-.051
-.03s
-.0%
-S@
-.2.%
-.07Z
-.W3
-.W3
--13
-ml

=e- c%

4.63

R
k.fa
4.6+3
4.67
L.67
b.67
4.66
4.63
4.65
h.6$
h.&
h.~

4,63
kg

4:67

:$
4.64
4.65

:2
4.63

::2

~-z

b.67
4..%

?2
k.m
4,65
4.65

k?
d
4.55

—

-d -.l.Q2

I
+!.1 -.uiz
-1. -.IZ25
-. -mm

.*3
-C@

2. .U.6
4.0 .2M
6. .3n
8, .3#
Lo. .467
12. +n

.0053
a%

:%
.-
.Ct&Y
.C061
.Cua
S@
S067
.@
SlJ63

k

;%&

.COk3

.0247

.@.w

.W3

.O@

.(x&
XC@
.U2@
.0w3
.W2

.2Q33.

.W@

.m4a

.02+0

.Ow

.@?

.C@a

.C@

.W39

.a&?
,0366

.*

.W3

.0Jr6

F

-.073
-.034
-AU
-J05

:3

-.@
-.163
-.W
-.2?9
-.25
-234

-.03?
-.063
-mm
-o%
-mm
.J09
..’ka
-mm
-.lm
-al
-.*3
-.275
-.339
-.343

-JE5
-.0’%
-w
-SW
-S@.
-.C59
-J13
-.lkl
-.16E
-.1s5
-.226
-.W
-.26-7
-.37

~

P

‘[
A -.153
-Q. -on
-1. -.0E7

-.205
.03?
.0s3

2: .lo5
L. .lgl
L .m

.3X
& .43

la. .?09
L4. .s3
16. .m

&
42.
-1.
-.

1:
2.
4.

!

:;66
n.
Q.
L5.C6
L7.26

-M .015g -.OI.D .W33
-.CJ+2 .Oc&i -.OIE .@%
a% .Ct&i -.UXI .@4
.09 .fx@ -.022 .W
:% a& +x& .%

.3.!!0.Olw -.@ :C@

‘8

.* -.033 .Ocq

.*. -.*3 .afu

.0777 -.m3 .C03s
:5s3 .U?b -,= S@
.% .E9’I -.060 .0165
.T51 .mln -.W .CQ43
.* .Fw$ -..CVS4.Wll. -4.

1
-.143

-1. -.C63
-1. -.6
-. -.006

.03

.056
1: .097

g#

14:
ti. :%?

;:JJ -.. ~~

-.91 ,mcl .m@
-.37 .O* .=
.* .Cs6 .LKc6

1.07 ,IJJl .OUo
2.1’7 .163 .o151
k.33 ,272 .07-ia
6.5L .393 .Ov%
8.70 .Ta9 .W
n.m .673’ .s$

-ml
-.m
-.@
-.ce6
-.030
-.03.
-.035
-.C44
-.05
-.076
-.K4

‘i 1 1 1 , ,

1,
,,

..’ 1,

b,

l,. ,.



.0177

.WO
.Oow

:%

.m73

.Ce

.ot74

.03%

:s
2379
J.@
.w%

1
.W ;g

.3.5
m

.15

.15

.lb

.14

.13

.le

.3-0

.(I9

TABLE 111.- CONI?INUIDI

(b) Nomiigl 8, 00

.Ole

.Ixh

.@?
o

-.cte

-cm

-.m

-.m3
-.@l.
-.C$?6

-.wf

-Jm
-.038
-A%

.015

.006
,m
.021

-.OC$?

-.@93
-.’W
-.017

-.CQ6

L
-.033-Jz5
-.076

-.WCL4
-.mo3
-.C033
-ark?
-,0032
-.CHY2
-.om3
-.om3

-.m
-.CCQO
---
0
-.OUX
.Mxm

L
-.0X5
-.’m39
-.mol
-ma

o

-.cml
-.axll
-cd

-..

-JW75
-.m93

So-9
.m’r
ax?

o

-.m4
-.C03
-.o1.1

-.019
-.09
-.0s?3

-.069
-.K1
-J&3
-.@

—
M

1.3

1.:

1.-(

.0L5
Jm

o

-.m3

-.@
-.@
-S@
-.OI.’7

-.@9
-.*
-.073.
-.lm

6

.m

.17

.36

.16

.17

.14

.13

.10

.07

.04

.O1
SE?

,20
.I.2
.16
.3.6
.14
.lb
.Iz
.m

:2
.01

::
.09

.m

.17

.16

.3.6

.3A

.14

.3.2

.10

.07

.09

.:%

.04

.OI

T
a h

406-.1$0.
-e.ol -.oq

:g 2:
.9! :039

1.99 .0a7
11.05 .lfu
6.u .ET7
8.17 :372
10.S9 .~
law .5?5

1
J4.05
-e.al

-.95
-.43

.k

.9$
1.9
U3
6.m
‘3.15
Lo.m
le.
L4.
M.

1
-4.
-1.
-.

-he
.9

1.
h.
6.
8.
LO.
L2.2
L4.
L6.

-.173

’58
-.025

Am
.036

%J
.3%
Alo
J@
.m
.63

-.1%
-.0.32
-ok

-.CE2

.Lm-5
.035

.m

.153

:23
.*
.4*

.720

.5%?

h.
JZ?4T
.O1.m

.Ue

:%

.0%

i?
.O1
.a? 5

.%7
JM?6

.0?21

.le79

.023=7

.03.52

.0E9

.C024

.ol.e4

.01e2
ml%
.CE.34
.0371.

.0%3

fg

.I.%n

.Uw

.0331

.01Z8

.Ole.l

.Olel

.01Z6

.Olkl

.m23

.03%

.059

.0775

:%
.17%?

—
%

z
.Qu
.Cc.5
.033
-.CX33
..0%

-Jm3
-S@
-.043

-.055
-L@
-.ca3

.0e6

.m.3

.m6

.023

-.m3
-a%

-.U3
-.w6

-.038
-.%

-.070
-OOW
-MS

S&+
Lo2
,m6
.C03
-.W3
-.026
-.O.12
..CS?4

::%

%%’
-.072

-ma

—
c,

.m3

.CC03

.aa3

.fxw

.mo3

.@303

SC@
.Lw.3
.OmJ+
.lm3

:s
%J

:%2)
.m14
.all’l
.mla

:%%
.ma

.cwe

.m3

:%
.COl!3
talc
.m.u?
.CXYS3

:%%

.m33

.m3a

.m4e

.ba46

%

.053

.W

.OIA

-:%
“nolo

-.c@5
-.055
-.oea
-.3Q4
-.I.63
.Ze

S@

.ML

.IU6

.W7

-.LX37
-.OIA
-J&3

-.W9
-.0.93
-cm
-.054
-,193

-.229
..*7

.071

.mtl

.W

.m6

-ml
.,olk
-,U?9

-.o!n
-.@r

::3
-.183
-.U6

-.*

.

i4



L

1 ,’

T
80, %

-.* 4.23 -.W
-1..Ca .C4 -JOT
-1.m .(U .0$+
?lOco -.47 +2@
-!2..02 .!30 o
Am 1.* .a?y
.Lal 2.12 ,.072
-la 4.16 .46
.1.01 6.31 .%l
AL-2 8.116 .g6b

% :: :%
-1. m h.~ .663

A07 7.07 .778

-.59

I
.26 -.21’7

-.99 .I1 .U6
-.99 A?. “-.0%

-Loo
a.m .k6 -.044

.9J .UM
-1.Ca 1.6 .CG1
-&m R.15 .077
401 *.22 .173
-J.@ 6.32 .*
-I.(Q .3.53

m :$4.04 .m
-LOI
-am 5.0? :m
-au 7.17 .W3

1
2$ .29’.*

.% +tJ
-m
-1.m .4a * 045
-uo .m .00$
4.03 l.af .c@8
-urn 2.u .030
-1.cn Leb .W
-1.I-w 6.b?
-1.fa .%a :%
-’lJm O.m .X6

I I

TABJ.3 III.- CONC-

(c) Nminal- 8, -1.OO

.mz .0121 -.0533 ,W

.W92 .ti .W .007

.0q6 .mk .m32 .0%

.W’15 .@ -.M33 .@

.W-m .033 .W3J .W1

.’W9 .03? -.Cv33 -cm

.W94 o -e .@?l
,01s .~ . m36 .-.01>
.CX?4 -..On .Oo@ -.Cq
.mk -015 .Dn3 .036

:% z% :2; :%
:= aJ ~~ 4CJ

.0193
, Olc+
.mm

.con

.Cc@
,Wt?Jl

:%%

%J

.1317

.lW
‘.2h53

.OM -mm .022

.W9 .C@ all

.Cc6 .Wa .CaM
,Cm .’X3? .C6
.m3 .Wsz .Col
.03? ~m30 .Cca

-.Oo1 .m3k -.@
.CUm .CIm? .-.Ou

:Z :3 :%
>024 .W .06a
-.0?4 -.OG!l -.Ug
> m5 . CU?4 .163
d% -mu -.43

.@u .0?1 . W* .Olg

.m7 .Oal -@m .W9

.0u33 .@ .m33 .Cn5

.C@l .mi
:% z% .m3

:%% .OR .m33 “ .ml
.Olm .CQ1 .m33 .W?

:%% :% :s% z%
.0631 ? 037 -.mp .0k5
.Wi5 -w -.* -.07?

:3
-.97
-.92
-.59
-.99
-Loo
-2..03
4.03
-u@
-z.13
-L16

L
k.ti
2.aI

.%
-.4J4

.!%?

.-
!-s
Lcfi
6.u
6.17
0.23
2.Q8

4.16
em.
-.%
-.42

::
L59
L*
6.26
&15
0.s0
2.26

R

La

L.99
-.55
-k!

::
LB

2$
8.13

o.~
2.24
.k.29
6.3k
—

,
1

-. l-i%
.W3
.go
.027
.ro2

.W
-m
.MJ1
.2k6

:5

.551

.&

.C2q IS@ .Qaw .@l

.048 Jll J~&u .W

.o13g .034

.o@ .Ccf3 -.mll .d

.o133 .ml -.Oaw ..X4

.o138 .@l -.Ixcg o

.044 -m .Oooa ‘-.o15

.Cgw -.023 -.aw -.016

.mm -.@ .- +3-n

%Q ;~ %% x?

.U6-l

p 163 .a?il
.006 .045
.243 .Ol&
.W ,aK4
.013 .-
.032 .0E!6
.072 ,0s16
.40 .@
.m .Ojw
.* .WJ
.3il .O’@
.#6 Joe
;% .U&

.&

.Olk

.ax

.Cw
.Col
.CrA
-,Im3
.Cel

-cm
..@3

-m
-.032

.Oiu
q 0-(6

:%J
-mm
-.Co%
am%
. Cm3
am?
.Cw6
.W12
.0CU7
.Cml
.Oml

.-

:$

.W

.G?3

.Cca

.ml
-ml
-.Okl

-o-m
-.m
-.B3
- 1?0
:2X

1 I 1 I

-

,, ,
1: !1,



.
?!

z
-.2.OE
-2.C!4

-2.W
-2.W
-Q. Q
-2.05
-2.J.C
-2,10
-i?mll
+,11
-2.1
-2.1t
-2.15

::{

-A
-Q.09
-?..09
-2.@)

-2.03
-ala
-2.11

2:8
~.w
-42J21

-Q.O-7
-2.OE
-acd
-2.ca
-2.03
-2.M
-e.cg

-2.09
-+?.I.O
-2.I.2
-2J4

—
a

H
-2,10
a.w

-:%

1.03
E.lo
4.26
6. 0

8.h
0.60
E.%
5.01

.7.X3

;!

-:4

,“%
2:13
h?l
6.3’f

:~

.7.21

*.?l
R.lJ+
1.04
-.

.$
;IJ+
4.23
6.ke
8.h

~..79

!MEmE HI.-
(d) Nominal

r
%%~
..a!i .W .w
-.x2 .0M6 .mo
-.0 .OW .C@
-.Iz! .0076 .m9
-. .m74 .m’7

.O1 .0077 .CC6
.@ .004
.@? .ml

:Q .m62 -.@
.0524 .OIJ

:% ~~

~67 JTZL -:01.3

.R233 %014

-,

4
.Crw
.old

-. .mm
.C@

am
.am

.ml

.OIA

.O1o

.O1o

.009

.W

.@+

-.W
y OIL
-.OI.6

z-r-r
-.2038 .Ou
-.Oma .@2
. C@ .030
. mllg .Ce7
. C@# .m3

.f-wv .CQ1

. m41 .016

.0044 .m9
-.m44 -ml
.004 -.Lu6

-.* -.WJ
-.m -.CJ+9
. cow -.m
.Cn?5 .Un

-.mk? .Ow
-.@+l .C@
-.m40 .W

-.C041 .m6
.C040 .W!
-.C@o .ml
-.OW .017
-.* .ma
.cd+s .034
.O@ -.012
.C07a -.&

--m --m
.0=9 -.w
-m - 1?3

4W4!J .C41
. CC43 .051J
.0043 .(X7

-.0Qh4 .W2
-.0A2 .023
-.0241 .m2
-bmJA .017
~oc43
.CxA8 -:%
. Cmn > CA

. 0X9 ?W7

.

CONITNOED
8, 42.50

T
6a

::! ij
-2:06 .W
-2.06 1.04
-&v 1.93
-2.IJ 4.@
-2.u 6.u

-2.16 ‘3:JJ
-e.20
-2.23 .27

1
-2.03 .@
-2.03 .(X3
-2.0+ *

-2.07 n $

-Q.W .P
-2.0-7 .g4

-Q.W 1.59
-2.11 h.q
-2.14 6.1o
-2.17 8.U
-2.$20 0.21
-2.2b .26

-2.27 4%*
4.31 .37

1
-.2.01 .W
-2.04 .02

-Q.05 -
?-2.ti -.,3

::3 ::
-2.* 2.m
-2.E b.04
-&ti 6.03
4.1’7 B.lk
-2.eo 0.20
-2.e3 .20
-2.27 $.29
-2.3o 6.34

1
%

-.204
.11o
.@+

-w
.W
.03
.074
.lq
.263

:$
.537

-.m

-m
-*
~ O=

:%

:g

.42$

.kao

.9J4

.633

-.167

-.@
-m
-:~

.033

.*

.147
,224

.303

.372

.*

.511

.573

.C246 ml ala
ml% .mE -.2015
.0134 .012 -.m13

.O@ .ma .CO1.l

.0U?8 .@= -W09

.0130 - ml -.om3

.01.50 -.009 -.om7

.ce?8 -.m ..WA

:% z% ‘;~

:$ :$ :~

:lB34 G& .mu

.W9 .m8 –,mu

.C&$ .016 .mln

.Oti .O11 .0232

.o133 .W)’f .Cxx4

.m .On. -oom3

.o134 -.oo1 -.(IXJ3

.mbl -,CE37 .@ml

.0224

.0345 ;% .om7

.C%?3 -.CJm .mll
.CIYlk

:*& :

.CCeb

.C@9

&

:3
.@
J%?

.04

.0k3

.030

.Ooa

.%

.073
‘.U.4

.*

.107

.077

.0s7

.-3

.03*

.Ow

.W
..016
boka
.031
,IIT
.193
,,193
.@

.W

.069

.*
,ti~

.W
,CA

:%

+*
.*
.IJ1
>142
.12.5
..220

-%.&$5

. 0.

.



-.

.,

*

.@

.&

.9

—

TABLE III .- CONTINUED

(e) Nminal b, -5°

8 a

A.7-f J?.*
J+.78 -2.13
-J4.78-1.03
J+.78 -.93
-L.7i5 .m
-4.79 1.03
A.79 2.07

22 ::2
Am 8.52
A.& lo.a
-W? E?.al
-h.83 14.93
-h.m 1’(.14

-k.’I6-h.=
-Ln -2.17
h.n -1.OE
-h.n -.53

:$ ,:g
-kn

A:7S h:27
4.79 6+5

+63 a.fq
-h.@ lo.6g
-hall 12.&
4.67 15.a)
&.@ lT.16

l-l
4.75 -4.yJ
-k.76 -2.E3

-4.77-1,.11
&.~ +%
-4.T .+,
JL.n .@
-4.7’f.2.09
4.7s Lx)
An 6.47

-JL,& a.%
-4.83 m.’/6
4,85 lz.gh

T
CL CD

-.24.4.0212
-.146 .COa2
-.I04 .msg
-JX33 .afa

-.QB .*
-.d16 AX&

:3x
.228 :CE?3

.3* .%

.423 .0789

.229 .IEQ

.W .I.693

.m .22k2

-.258 .ce37

-.H7 .0131
-.33C .O1o1

;: %&
SW+ :m
.!.37.OL%
.&m .032

EJ :%J
.675 :17%!
.m .2*

-.E79!.cz76.
-J@ .03h2
-.lla .OE-$

;XJ :2

1
.Wi3 .Olil
.149 .M72
.263 .0*9

.393.-

.527 Jo43

.6s .~

t
h

.@

.@)

.Oti

.01’7

.CU6

.Co.5

.013

.m3

.LxTa
-.032
-Am
-.(XU
-.024
-cm

.032

.W

.m2
ail

.C4n

.OM

.o15

i:i
-.o11
-cm

-.m

IJ&l

1
.03
.027
.(W5
.oe3
.022
.CoE
.027

-.mk
-.Im6

-.@
-,0s4

Lfl-
-.C083
-.m&
-.CG83
-S@
-.cfY%
-.0033
-.mB5

-.c@9
-.m!x
;:%

-.m73
-c@
-.m

-.M6-7
-JxF?a
-.0%7
-.m89
-.@9
-.Q%B

M&

-.m
-.0103’
-.OIJ.7’
-.WMI.
-.m63
-.m55

L
-.Cm?
-.m93
-.m93
-.*
-ml
--w
-.M95
-m%
--m%
-.OIJ.7
-.ab?
-ml-n

%

.051
do

,03
.Q*
.03s
.028

.025

.Ou

.024
-.037

-.fw
-J@
-.(X2?

-.03

.058

.046

.041

.041

.03

.03

.03!

.@?3

!:U

--m
--m
-.13?

L
.067

:E
.CM
.Z&
.OJ.2

.Q39
SW,
.017

-.035
-.OU
-.07b

?

..53 -k.67 -lLm -.I&l
-4.6g -2.20 -.IQ
JJ.n
-k.n ::t :%

::;2 ,.2 ‘ml
4.73 ;93 :062
4.78 h.05 .1$6
4.81 6.31 .23J.

+84 8.35 .Slo
J@ 1o.21.

.%-k.gl 12.m “.
4.* 1)+:$ .&?
-J@! 16

. .

:.70 -4.6a A.@ -.l-f7
-4.70 -1.gj.-.lm
A.m -.$77-.Cal
-4p ..43 -.O*
4.7’4 .51 .C@
-L* 1.04 .@

475 1.* .G5g
-b.m 4.G5 .I@

-k.&l 6.o9 .213

::; J: :3

4.91 L?.*, .433
+* lk.~
J1.g U.* :%

IT
%%C

.m .043 -Jx@

.0179 .029 -X@5

.012 .a22 -.m91

.0141 .@ -.m51
,ol@ .o12 -.m4’7
.Olbl .Cxfl -.ti?

.DE6 mm -.mh7

.0235 -.o13 -.LW

.O* -.W -.d3
:~s -.% -S@+?

Al& :& :%

.024% .037

.om .a?b

.0M7 .03i3

.@o .014

:%J RJ
ma, -.o15
.0s -.m7
.05W -.033
.0783 -.@@
.* -.059
.lmk ..QS9

.1826 -.076

-.mA3
-.C1339
-.W37

-.m35
-m*
-.0333
-mm
-.CW9
+2.X23
-.m
-.cma
-.mlT
-Jxo.3
-AX@

.ms5 .033 -.@J9

.cu76 JR? -.C033

.Olkl .01J5 -.fmm

.W39 .Cn3 -.UE9

.OW. .007’ -.mz%

.o139 S@+ -.c@5

.0u2 -.CW -.CI-A

.m22 -.COJ -.mla

.033J3-.025 -X03-5

HJ :g ;%

.3s2 G61 .C@5
J67Z -.067, .m.n

Ch

:%
:%3

.Im

:%

.Om

.ol~

:%3
-.U2

AJ

:%
.0’?8
.02?

.WI

-:3
-.041
-.IS33

:W
-436

.134

;%

.alo

.062

.Ow

.020
-.03J3

-.C45
-.083
-.117

3

~

,, :
i ‘, ,1,).,;1,; ‘,.JI



#

M

!.(

.(

.!

*—
4.M
-9.65
-9.6s
“w
-9.05
-9..%
+.65
4.%
-9.87

xl
-9.e9
+.s0
-9.91

+.%?
-9.83
-9.83
-9.83
+.&
“9.@
-@

-9.8
+.a3
-9.86
-9.E8
+.93
+.92
9.93

+I,7B
-9.79
+1.M
-%lb
-9.52
+.Pa
+.a
+.6?
9.63
4.85
*.E6

-4.33
-2.21
-1.16
-A?
.25
.%2

1.87
4.lIL

:&
ID.&
=.73
W.$c
17.05

-4.41
-2.2b
.L.16
-.63
.23
.79

~.~

?%
lo.m
E.&
1%04
17.15

-4.41

-2.29
-1.17
-.63
.35

2:om

1
km
6.
0,59
M.79

-.W .03%
-.211 ,Olm
..167 .0145
-.lh6 .012J
-.103 .Ow
-.C-%1,Olot
-.O* .W3
.C.31.0U3

kj :%

.k& :Wz

.y6 .1),32

.631 .20$!

-.* .Oml
-.=3 JW3
-.176 .o172
-J.% .0136

::3 ::H

-,034 .O1o1
.070 .Olyj
J& .C.,W
.*3 .Okl>
.4J39.0779
.Wf Al%
.621 .163’7
.7V2 .m?a

I
-.*3 .0391
“.QU .Oem

3J :3J
-.L%7 :Ols3
-.039 .01a3
.077 .Om
.197 .09M
jl.aIO&

TABLE 111. -CONEUWITJ

(f) Ncanlnd. 5,-lo~

—
c.
—

SW+
do
.032
.039
.03
.0%
J@
.’=9
.ce3
.W
.OI.6
.017
.Olb

.Ou

.055

.W

.0$7

.045
,043
.oh2
.037
.Om
.023
.o17
ml
.O1o

:%

,063
,056

:3J
,044
J@
,Cm
SW!
SK@

-L
-.U61
-.0110
-.0171

-.0176
-.0176
-.0116
-.0177
-.0179
-.0179
-.CO.77
-.o17b
--~z
-.olkg
-.QU9

-.olm
..o174
-.olm
-.OIRI
-.om
-.ol&?
-.(a&
-.@
-.o183
-.olw
-.02s
-.olm
---
-.OW!

-.W9
-.o166

-.ol@
-.0376
-.olm
-.0179
-.olm
..016!5
..019
..CQ03
..U?&

ch—

.103

.Cm

;%!
.@l
.Q3

.?.07

E?!
.019
403
+19

.E4

.U3

.IQ3

.lm

:s
.C93.

:%
.05.3
.03.

.:%

..oh3

.169

:it
,lV
.lhl
,lko
.13

:%”
.0%

—
!4

.3

.7

.7

—

+.68

+.70
-%?l
-90n
-%72

~~
+7

9:19
+!.&

+.@

2%’
I&m

-%%
+.72
9.7
-9.J

+.79
+.76

+.n
4.79
-%22
-9.65
+.3-3
+.91

-9.9
9.97

4.72
-9.73
+.73
+.77
+.76
+.n
+.72
+.131
-9.B3
-9.M
-9A?a
-9.9
-9.*
~

.

1
a cl. m

-L06 -mm .03W
-2.rm-.1% .m33

:E:;z :%

.39 -do .Ol&

.% -.m .o1’79
2.M .W .0123
U6 .226 .@53
6.u .U .037*
8.17 .34 .m’n
JI.22 .407 .0s3
S.* .b$6 .lwf
.4.* .9 .1544
.6.39 .@ ,2rQ?

1
.Lw -,=7 .033
-2.m -.U3 .Ce2h
-.57 -.@ .0193
..N) -.@ .(0.79
.& ..c@b .o17b
.930 .O1.sa

2.07 .040 .Oti
h.m .m .@3
6.w .2M .03?23

;:’ :% ;~3

.6: :?%’ :%

%j

.O*

.028

.02$

.017

.Cw

.010

.L32k

.037

.053
:g

.Om

.037

.091

.027

.C@3

.cn’I

.O1.1

.W3

.’W

.026

.031

.ob7

.0%
S!.53

.0k4

.033
-w
.m3
.a12
.015
.W
.m3
.OU1
.rm4

:%

:2—

A
-.-3
-.m9
-.0U6
..0U5
-.0212
-.MJ.2

-.W
-A105
-JUG?
-.W97
-.0097
-.-3
-.WfJ
-.EW

-.COX
-J3c%l
-.5X33
-.*
..2cm
..-
-.’=?7
-.0CE4

::~

-.W77
-.m53
-.2C43

xx

-..

-SO@
-Jx@
-.CG62
-.’W38

:~

-.W*
-SC?
-.Cm?t

=E

AL
.m
.2kl

.231

.229

.2X3

.201

.W3

.LEo

.L23

.W5

.O*

.012

.028

.039

.2%

.193

.1OY

.ln

.I.69

.165

EJ

.026

.O11

.CJ16

.Oea

:E
.175
.1’39

:;g

.1o2

:EJ

.OU

.CJ+6

.*
—

7



TAELE 111.-CONHNOEO

(!3)~~ti 8, 45”

. .

&

11
:6J .22

SI
4.68 1.21
4.6a -.CXI

4:2 “%
h.69 ix
4.70 4.lq
4.n 6.3I
4.72 8.48
b.q .%

4:77 G2
4.7a 7.15

92

!’

%
ZFz
-.256
-AZ

HJ
.0%

.010

.U1

.22?

.32-I

.k28

.Xcl

.642

-.350

-.m
-.2U

I
-,1 1
-.1 $
-.W
-..077
.019
.131
.!2bb

RJ

.677

-.m
-.261
-.mb

:W
.I.21

-m
.038
.164

.Wr

I

1
%
.0377
.0247
.CQ05
.Oly?
.CofA

.~%

.mq

.@

.w19

.O*

.(%33

.@9

.W%

.W15

.cW8

.m

.amo

.w18

.Olw

.w-f

.m67

.o17J+

.CQ70

.ok67

.0753

.J.@

.1557

.=91.

.Oqq

.031.4

.CQ67

.CQ58

.L1223

.a?l%

.0196

.m15

:%

.O1o .CG2il

.C& -.0z17

.til -.m25

.061 -.az?$

.058 -.0230

.057 > a?33

.m -.W38

.049 -.Ce48

.041 -.a?u

.03 -.W3

.W :%

.=9

.- -.m16

.a15 -.=

.Om -.0201

.m -.0303

.C68 ..0211b

.070 -Je&

.(%6

.264 -.-3

:5 :%
.03? .0346

“1

I

I I

%—
.152
.142
.lkl
.@
.13k
.1*
.U9
.122

.W3

.ml

.091

.071

.qsl

.05=

.eco

.189

.lea

.183

.183

.lm

.170

.152

.Uv

..E6

;?

.03

:%

.2 h

.J2

.231

.’==5

.217

:%
-1-F?

—

JIT
.30-lJL541 .06

-14.>1 .Im
-114.z -

t-A% –.
Ah. 53 .39
-W53 .$0
-Wm 2.C6

4.58 4.16
-,14.EJ3 6.22
4.63 8.17

4.67 .23
.n .29

II
.73 J+.z .CJ4

h.gb .*

.55 -.91
4.57 _.lLy
4.57 .37
4.57 .92

4.X3 2.07
4.61 L.16
IL64 6.u

;6J 8.16
.22

4:* .26
b.’ff 4.32

‘ 4.81 .m

.MF
-w
.Xx
.270

:~
.$99
.%5

-.2U
-U6
-@
-.W
-.037
-.m6
.(223

-m
.m

ii

.%
—

:,

,.
* .,

;../ <,” ,; i:’,,,,, ,, I ~:1.,.;,;
.,,

%—
.0443

.W9

.=72
,0263
.a?49

.CA5

.C12J+7

.@

;%

:%
.,ozn
.m-l
.W2211
.m
.0230
.0285
.0391

.LT55

.WT9

.ld3

-w
.IW

.CEm.

.oafJ4

.CQJ+5

.UW
JE16
.c214
.-

.=75

.03T1

.C523

.07?6

:s
.16m

.OJpi

.C.50

.C53

.0$9

.043

.040

.033

.017

.032
..on

.@

.039

.0%

.049

.!34$

.038

.031

.ce8

.022

;s
.@6
.Bq
,038

:%

:%

.036

.033

.W

.IX24

.018

.a%

..005

.016

.Ces

.EU

.049
SC&3
—

-.0178 .*

-. mv .359
-Al% .33il

.O1’1$ ,327
-.alm .-
. 01-m .
- OLQ .%
. OE-S .263
.0149 .231
? o145 .1~
4U43 .@
>0143 .11o

1
-.013a .W1
.Oqa .*
-.9327 .28?
-.012!! .e,76

-.m23 .m

-.U .253
-.OE?o .242
-.Ollh .elo

-.0m9 .@?
.m@ J.@

--- .x%
-m ,0’?2
.JYA .Lml
.CCJ79 m6

,
,::



TJEIIJIIII.- CONI!INOED

(h) Ncmind 8, -20°

T
%%%
.3s7 -cm .O’r7
+2* .~ .ql

-.253 .03C5 .qu
.2s2 .C2?el .*
-,192 .@3 .069
-.163 .w3’I .a%
-.122 .CE21 .C64

-033 .- .as3
.0% .W4 .wl

:X :% “%
.3* .0312 :W3
.W .1310 .&
.@ .I&? .*

-393

-.*B
-.2

-,Ss!b

-.173
m lW
n lW
.CC9
.130
.255
.ml
.m

.“tal

.CAyl

.c978

.0349

.03u

.@3

.02&

.m&

.@3
,C&n
.@J1
.1412

I

,)

.C9

:%2
:%
.072

:2
:%
.CA3
.017

1
c1

-,0301
-.@*
-.Ce
.0303
m 0301
-.*
-.W9
-.0W3
-.0324

-.0325
-.OW
. ce4a
. R?el

-.W9

-.02%
. L@
-.L?a31
.-.m?a
-.ce&?
.-.024?
-.0263
-.W8
-w&
. LI?R6
-.w
-.CQ43
-.0263
-.02ie

-.023&
-.0259
-.cQ&
. W9
-.WY7
-.0291
~ ce63
-.c260
-.ma
-.w?61
. CEn6
-.0331

—

1?
1

-d.
33
-.Ua
7136

-.@
-.0s9
a @g
.qa
.118
.274
.*
.W

:%

-.=9
-.Is2
.U6
-m

-.@

-.037
.003
.@5
.@l
.’W

;$

—

&

1
.@@m6&

:0339 %
.0339 .@
.G3u .C53
.0328 .@6

;% y

.@m -.013

.1166-.a?a

.Vw .*

.lw .@

d& .fm&

;%% :%
.aw .&l

.@93 .@

.0?33 .Ox+
:x$ Sng

.@ -.@

.m -.@

.W1 -.@9

.M1 -.033

.1’(?I-.047

.04?3 .Ofe

.Om “%.W9 .

.Om .043

.02m .037

.=7-3 S@

.W@ .LEa

I

.0321 .Ou

.* .m$

S#; 2Q

.033 <u2B

:2 -“%;

a=

4
-.W .bu
-.022 .35$
-.022 .3*
-Xx22 ,352
-.0225 .385
Y022g .373
-CG2s .@
-.LU2 .334
-,g?ol .305
? 01 .273

.237

“3-021a .
-.CW .026

.378

.3a

.3%

:;3
.@
.316
.T2M
.238
.228

.193

.17-4

. Iio

.0543

.

. . .



m
MBa CL h

,. +?AJ ;.: -.43.5.O@

4!4:!s5.::~ :% :?&
-26.66 ‘-.253.pm
-24.66 .IJ2 -.!21’7.0345
-2467
+,”,, ,-~ :;fi “~

-24:6$ 3:86 -:063 :m--n
-24.68 6.13 .039 .0331
-@@ 8.31 .lw .OW
-24.6910.46 .251 X637
-24.70 w.61 .X1 .0X!4
-24.?3.14.76 .4k.9.w79
-24.73 16.$f? .%3 .1747

— -.

TABLE HI.- COWTJJDED

(i) Nominal 6, -25°

-.43 .06?2
-.335 .*3
-.E?6 .0403
-.237 .O*
..I.$5.Ow
-m3 .032s
-.326 .033=7

-:% .f!z

:% .XJ2

.U3 .Ilob

.qL6 .-

.@5 .EW74

r
%%
.093 -.ONE
.w8 -.o?J.8
.076 -.WJ.5
.076 -.03.8
.076 -.03%
.075 -.0%!3
.072 -.03J.6
.Qlo -.0333

:% ::%

WI -.0349
S@ -.03J!U
.OQ -.043
.W1 -.0345

.061

.Ot%J

.077
-m
.076
.076

g

.0s3

.Om

.*

.043

.034

-.mf%
-.=%
-mfff
-.W2
-.a?x
-.CE$Q
.,a?%
-.05D
-.093
-.pafl

-.WJ.7
-.MQ
-.CQE.9

-.,@n

.079

.069
.059
.046

.W9

I

-.C=53
“.@79
-.ce&
-SE&I
-.ma3
-.@33

---
-.0s0
-.0W2

-.4X93
-Jx19

m
%M5 CCL

.2i?4 l.~ -24.39 4.03 -.98

.273 <4.40 -2.co -.226
e4.40 ..gi -J61

:2 -Ah -:;; ;.$

.26s -A.ti

.X@ -24.41 .* -:*

.2L2 2::Z ;::?:%

-~w -2b.4T 6.22 .153

.219 ek.% 8,28 .AO

.m A.? W% .?

.1$?

.168 -24.EO *.* :5Z

.14A -24.70 L5.40 .629

1

—
%.

,0653
WJ3
JW.1
,WU
,WL3
,J411.
F3hca
,&
,051’1
,2479

W.3
mm

!SW
.Wx

C135
Am
,0422
,0403

.Om
nom
.0377

;%

.0837

;g

:%

.UW

..0364

.0355

.Oxl

.Ow

.dn2

.o@

.Om

.UYn

.-

.ll%3

.095
,067.
.075
.071
,065
,063

.W1

.C40

.@

.O1o

.CQ4
,Ola
.039

.0%r
c1

-J326a

-.a?lo
-am
-.U?@
-.0267
-S@a
42-74

-.0293
..@6
-.0.?36

.C@U
-.QZ2B

-Awl
-.0321

.079 -.@
J%7 -.U?U
.C%l -.cQ13

.057 -.a?ll

.0% -Sf=7

:%7 :%
.C&7 -.0L9$
.0L4 -.olm
.’m? I-.w76
.Wg !-.LILEX
,C@l -.ol%

.03 -.olti

.039 -.0L35

.070 -.W

.Cfo -SOS

.* -.?I.81
@J~ -.0U35

,-.OU?Q
.041 -.0179
.036 -.o179
.024 -.o16a
.032 -.@
.au -.o148

J_
.OIO -.m33
.CCll -.o123

.E9 -..

.05

T

cl!

.175

.U?E

)23
Ao

:Z
.373
.369
.365
.333
.35
.270

.~%

.1s2

.W
J05

P

* , ?

1

‘. .,,
,, !,, k“

i2



. 1

W IV. - AERODYNAMIC CHARACTERISTICS OF’A TRIANGUUR

tiCE NUMBERS FROM 0.60 TO 1.70. DATA FCR OIW FLAP.

—
D

—

Lw
Ma
}JE
S.la
5.18
5.17
>.17
5.17
5.X
5.s3
5.15
5.I.3
MS
5.3.0

W
7.17
?.1
,.11
W
W6

;:3
z14
5.13
9.U
3.0’7
5.*
9.ce

5.17
5.16

%E
5.1

?5.1
5.lb
3.12
S.11
5.E

T
z c

+,?9 -.@
?.12 ..059
L.03-.OI.!?
-.k5 .Oli
.*3 .056
1.06 .o?’E
?. .327
+.
5.141:%
3.!!6 .W
1.70 Jsln
2.85 .m

% :%

I
!.z -.163
2.1 -.065
1.0 -mm
-.@ .a7

,@
l:ca .@m

la g

; ;$

0:79 .9

7: .s32

L

I
-.l’E

e. .,069
1.03 -.WI
-. .m

$ ;YJ

$7, :G

-%
.Olm
SO.E2

.0u6

.Ou’l
,01@4
.0131
.0147

.0220

mm

.0Q2

.D!M

an

.m

.2krk

.01133

.CoX1

.Co14

:%

ax

.OI.5’I

.Aq

.0725

JoM

.1495

.Ex$

A-I’M

.@

;%

%J

.m

:%%

BLUNT HtOFILE; R = 3.0 X

(a) Nominal 6, 5°

%—

-.@33
-.C08
-.o11
-.(W?
-.o15
-.OI.6
..OIE
..ce3
-SW
-.033
-.W
-.033
-.033
-.0s

-,03?
-.W9
-.W
-SW
..OI.6
-.CW
-.=3
-.m

:$

-.*
-.@
-.*

o
-.OIJ
-Jo..?
-.OL!
-w
-a?
-,@
-AC
-.0$1
-.051

1
c

.m%
ala
.Oloa

.Olca

:%!3
am
.Olca

i%

;% I

.-

.0U9

.012?

.O.l?J.

.olz3

.OE?

.-

.Coa

.DE5

.o123

.Qlkf
Jwo-
.Co’r9
son
.@

.Ow

.Olko

.0137

:%

.oIh6

.01S7

.Cml

ml u

..cea 1.3

..031

..CA3

..0JL5

‘..

..059

..mo
-Sal

:.

..139

.Jlo
-J!m IJ

:8

-.055
-.061
-.0-55
-.o13
-S&
-S@
-J12
-.ti
-456
49
.ee6 a.1

-.C44
-ml
-.053
-c@
..077
-.OW
-ma
-.W
-J23
.Olal

WING F~ VARIOUS FLAP AIKZES F(2R E
CONSTANT-PERCENT-CHCH) FLAP , *

106

!
5,15 -i.lo .,170
5.X? -2sA -.076
;: -1. -on

5:C9 -: ‘7-:%
.063

;: ‘2:
5,C5 k.og :2

5a? 6.u ;%
k.$q 8.
b.% 10.
L* 1.2. :%

5.17 -L.

i

5.lk -2.s
5A? -1.03
!J.U? y
5.1o
5.1o 1.
5.. :

5.03 6:
5.CO 8.
k.g In.

$$ $

I
3.17 A.
Q+ 4?.

!M3 -Lo

5.I.3 -.
5.U .
Y,ll
:: ::

5:c5 6:
5.02 8.

W 2
4.93 lb.
4.50 lfh

—
ml—

S@lo

Tn.@
,0173
,OM
,01?3
,0161

:W
Sf@?
.W
W’5

:%

.LW9

.o163

.ol&

.O111.
sun

:%
.W
.@=3
.m
SW?
.’Z143

.CT?n

.m83

.0163

.Ol!il

.Wn

:%
.a?’n
.0m3
.0603
.ti51
.1153

:%
—

—

;

-Awl
..o14
-.o17
425
..040
455

:$

.OIE

-:%
-.m5
-all
-.O.U
-.0Z2
-.035
-.0$9
-.cfa
-.072
-.089
-.093
.I.c13

:%
-.m
-A@
-.OII
-J14
-.OZI
-.033
-.*
-.m
-.@

:g

—

A
am
,Osl
,0033
.me4
.W5
J&M
.C@l
.@9
.W91
.

:3

&-
-Al

-m%
-.llb
-.m

-.I.93
-.W
.lz
-m.
-All

:2
-.3?3

:3 ?::
.5%3 %*
.U%l -..
J%@

Eij %J
.cmb ..2?6
:%6 -.2

.@ -.33A

.fxw +76

.0044 ..032

.CC4a -.@

.Cml

.W%! :%

.W?J -.097

:33 :$

.ofJ73 -.E07

.CWIB -Al?

.0334 -.*
-.@

:F6 -.350

=@=



—

!cmm Iv.- Comum
(b) Rmiml 8, 00

1

M

1.3

L.5

1.7

—

h

7
:%
.W3
..@
-.0s
.031

.C@
-J@
-ti5
-J91
..23?

.CEa

.U?7

.@

-~3
..o12
-.WC
-.037
-.m
“.los
-.lk?
-.178
-.aa
-.934
-,337

J

.C%

.@

.015

.W7
-All.
-.o16

-.03
-J@
-J@
-.I.S?
..l&
-.204
-.ah3

-S?

F

8—
.?l
.31
.3
.W
.W
.32
.29
.29
.2a
.22

.Z1

.26

.24

.=

::
.9

.N

-w

.3

-99
.28
.2a

.27

.25

.a

.17

.15

.3?
,9

:3
.YJ
-3
.*
.Q8
.27
.2+

.25

T
a c

4.27-.237

-2.13 -au
-Lob -.065
-.m -.*7

.53 .C@
1.05 .C@7
2.3.3 .07h
4.22 ,165
6.36 .fxQ
a.m .*
L0065 .464
12.Lll .X7
lk.w .693
17.1S .&%

A-
.Cnal
.Cwz?
.-
.Ci’&4
.CcQ2
.CGz?
.0221
.0E2

.@=3

.m

.CCe5

.0v2U

.0=7

.023?

J&n

.m

.CKea

.@=l

.@=-l

.WQ7

.CW9

.CIzn

.C033

.LYW

.CW6

.-3

.@

.lxfs

.wk

.W3

.m.34

.CW?

.cxJ33

.m35

.@a

.2044

.CCJA

JYJ39

m!—

J@

.W

~:$
-.(E2
-.03$
..oh5

-.0!%
-..

-al.

.9
,Ola
.012
.ma
.Cul
-.033
-.o1.1.

-Am

:3

-.139
-.15+
-.278

.05

.024

.016

.On

-:s
-.OU
-a??
-,04J+

-..

.5
—

.3

.s?

.9

:%
.29
.n
.2k
.21
.lB
J?
.la

.35

:E
.W
.~9
.98

.27

.2h.
..21

.17

.14
.I1

.07

.03

.5

.39

.3
a
.29

:3
.24
.21

::

:%
.d+

T
a %

Am -.199
-2.0> -.IM
-1.C6 -.ofi
-.48 -.03b

.52 .CU3

.99 .b33
2.4 .061
4J0 .173
6.u5 .HZ
8.22 .*5
1.O.28 J@

K.* .577

‘b

=
.@@
.OI.59
.0ss
.W3
.WO
J31&

.Ohll

.C6gl

m=
.2392

.Wm

.o183
Al%
.o146
.Olu

.~z
ml-m

.0255

.0393

~

.1931

.0=5

.Oln.

.Olu

.CJH9

.P137

.mh4

.a?h2

.0374

.Om’3

.@
J.@
.m26
A@.

G
—

.035
-w
.o13
SW
.Cu?
..om
.JxO
+728

..039

..02

..067

..052

.03

.Ol?

.O1.o

.007
)

..033

..o1o
-w
..033
..0$8
..(!40

..OTI
-J&.

..2$9

.W3

.co.6

.O1o

.035
)

..033

..~9

..02.?

..03b

4+5
..054
..&

@73
..OR)
—

Cz

ml-f
.on.9
.Co22
.cC@3
.oa?3
.m23
.CY12h

.OW

:%

.m

.Ce22

.mc6

.&lo

:La
.Co35

,Cml

a22
.o1o3.
m.1o.1

.015

.O.1o

-w
.Co6

-w
.033

0

-s-m
-.OID

OS&

J21.9
,1736

.237

-.olk
-.012
-.olh
-.019

I
4.1o -J&l
-2.04 -.093

~:g -.%

.46 -:016
1.05 .03s
p .072

j ;$
la: .W5
w .!m
16. .639

-.C+

i

-& -.225
+!.1 -.a22
-1. -.072
-.52 -ak6
. .001

1. .@>
f .07y

.176

~ /g

u: .T2a
17. .@%

ad .fi?l
.~~ .@
,01D7 .O1o
.O1.!m .COE
,O1o1 .Oy

,Olm .C03
,OU.h -ml

.018? -.C09

.0327 -.015

.0%6 ..LU

.W.l -.017

.1* -.02$

W@ -.W

.E%2 -.m

.cmi

.Cca
S@

.m=-l

:SJ
.CdA

.Cool

.Iw36

.Colo

.Colo

i

J+. -.l’fa
-2. -.089
-. -.oh~

-. -.m
. -m

.033
2:0 .O*

.155
:
8. :%
10.
12. :El

14. .532
16. .@?

JE6g .Oq
.U3.9 SW
.Ona .m
.O1o1 .Ou
,Cml .ml
J31J2 .Coll
Sm7 -JY31
.Cec6 -.oti

,039$ -.019
.2691 -.W4

.W3 -.~

&.

I
-2.1
-3..
-.

<
2.1
k.
6.k
a

la.

-s7
-ah
-.Ok? .C032

.Cw

.CG?o

.-
LO*
.@+
.@w
.C1336
.Ixk2
.Coka

-.@
-.OCQ
S&
.083
.lw

.*

.415

.25

—

I

t

,

r ,,

,.1

I ,1

t

II

I :,



. , 1

M
—

.6

..9

‘.9

—

I

—
8

~

-.39
-.!8
-.’65
-.62
-.&l
-Al
-.6!.
-.62
-.6?
-.64
-.65
-.67

-.97
-.N
-.%
-.59
@9
-.&
-.63
-.&
-.62
-.6?
-.&
-.63
-.n
-lb

;;g

-.%
-.59
-.59
-.6
-.61
i.ti
-.63
-.66

T
u CL

A.31 -.227

e.u -.W
.1.03..om
-.53-.055
.43 -.012

1.03 All
2.11 S@

;$ :%
. .

R.63 .M9
L2.87 .559
A.* .693

L7.L3 .79+

4.j3 -s
a.17 -.13
.l.ci?-.0%

:$ ;g
au .Ofa

i% :%
.9.s .*
U3.73 .476
L2.!z?,633
15J0 .T23
17.L3 .346

J@ -Al
-2.m ..lkr
-1.1o-.091

-:g :%

1,o,o .%

b.% :1*
6.44 .2a3
8.61 .3%
mm .5Z4

r
CD

.m8

.OW

.Co12

.O1o1

.Olm

.Oti

.0129

.m67

.CQ6
;g9

.EC.$

.1633

.,=-79

jeg

.0109

.mo3

.0Js9

.03s9

.Olo+

.O1’n

.o@

.Om

.2.939

.1331

.l@

.m5

.Crxa

.03M
;g9

.OI.03

.o1o3

.OU

.0L95

.035b

.0641

.mha

TABLE Iv.- comm
(c) Nani.nd 5, -1.OO

—
%
—
am
.015
.012
mu.
.WJ
.Ooa
.(W
1
-.0%
-.OM
-.om
-.om
-.ol!3
-.o1’7

SW

g

.m

.025
-.m3
-.OIO
-.o16
-.ola
-.c@k

x

J235
.UrJ
.m.9
.O1’f
.012
.O1o
.m3
-J@
-.C03
-.o16
-SW/

%

.LwJ2

.Ca5
,2034
.Cm5
JxOh
.Mo5
.Ccw
.Cc04

.Cmh

Sm3
.Com
.20U

.032.6

sm3
X@
.Cc@
.m
.CW
.0Y17
.Cm9
,CoLl
.2013
.OJU
JxU2
.Wll
.cU13
.0U7

.Con
Loll
.m12
.LO12
.CQlz
.OoN.
.m12
.03!.8
.OllB
.Om-7
.me3

Q H

.033 l.%

.Olh .
,019

:%
.Co3
-.mx
-.COZ
-.@
-.035
-.046
-.077
-.@
-.u’l

.* 1.X

.030
S@
.m9
.O11
Awl
-ml
-.Cab
-S@
-.037
-.263
-.U3
.,176
-.214

.IA8 1.T

.037

.@

.023

.o13

.Oca
1
-Sa5
-.0=7
..046
-.c$a

e
—

-.53
-.s
-.57
-.%
-.59
-.59
..63
-.63
-.67
-.7.7
..71k
-.76
-.@
-.93

-.53
-.%
-.77
-.93
-.2

-.6Z
-.&
-.67
-.n
-.74

::$

-.53
-.56
-.n
-.*
-.60
-.43
-.61
-.64
-.67
-.’m
-.-73
-.71
-AI
..eJ1L

A. -.174
-2 -.’m.
-. -S50
-. -A-a
.%? ,02.I

1.0 .Ce9
2.Q S@
k,
& :%
8. ;g
10.
12. J%
Lk. ,!223
L& .537

r
CD

:%

;%

.Orx

.016.9

J)&

.Iml

.@

.12b3

.1765
,2453

cm

.0s9
JE3
.016

Au!
.(IY5

:%

;g

.O-la

.I16
J%

.033

:=
.m9
.m3
.ml
.ml
.02U
.09
.&
.257
.Wsa
.070
.W-7

.Osl

.Ola

.012

.C@

.Ox!

.Col

.037

.C20

.03

.*

.’2!2
J&?
.on
.077

%

ZF
fox
,CQIJ
Jm12
.Ccm?
,aw?
.fxas
.Co19

:x
.m
all
mo2JI
.m24

)

.~3

.Cm6

.Cas3

.CCm

.0x9

.C024

.0m6

.6

.mw

.02?6
sod
S@

bc@3
.Wx
.Cml
.CW4
.CG$5
.Oon
.m2-9
.mlk
.O1

Y.m2
.w@
ZJ@

:?$

~ti

.@
do
.W
.C#$
.02.6

-:%
-do
an

%J

:%
.092
.046

.03

.@

.0%

-:%
-.050
-SW
-.11
-..

-.2k6
---

:3

.033

.ml

2
..016
-.obg
-Am?
..IJE
-l%
-.193
-.2?2
-.2-72

—.

v



— . —

TABLE IV.- COI?TIN’M?JI

(d) N@I=L 8, -2.5°

.9) ;;.7J

1
-2:el

-2.el
-2.e4

-2.&

-2 .@
-2.83
-2.64
-2.e-b1

-&hi
-2.23
-1.17
-.Q

:3
2.CJ3

h?g

6.45
8.631
-.*
-.19
-.135
-.D7

-.m
-.03
.025

J37
.?n
.366

.0314

.0u7

.OI.45

.OI.33

.0U6

.OU1

.OU.2

.0377

.0=9

.0&16 -

.!M

.@n

.036

.032

.aa

.026

.m
all

.:%

—

,.,

I

—

1
c1

- .wbl
-.mbo
-.cobo
-.caho
-.w.a
-.wku

::$;

-.cwa
-.0333
-.(m%
-.mn
-.cwl
-.Cog

-J@6
-.0341
-.wh’l
-.W39
-.(xl&l
-.(mio

-.fJJsJ
-.W7
-.~33

::%

-.M3J9
- .Lill
-.c03E

- mm
-.IXA3
-.mbl
-.mho

-e

-.03
-.003
-.msa
-.oo11

,

?5

m

=
-.m
-.CI13
-.o&J
-.oI.6
.Um
;%

.eb2

.333

.437

.529

-.W9
-.313

:x

-.W
.o16

.059

.141

.224

.W

.593

.b.m

;g

-.lBb

-.3-0s
-.CSI
-.043

-.CWI
.Oti

-’VI
.1*
=3
.??2
;g

.517

.5?2

Ch

x
.I12

.057

.0?2

.C&

.W

.0%

.@

.017

,.052
..ti

..152

.W
-WI

:%
.0%
.051

.0%

.ml

..033

..06?

..111

..J-55
.Em
.2W

.K3

.091

:3

.o&
..031

..CE5

..070

..I08

..lb6
.Ua
..-

7
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TAME TV.- CCINIT.MJED

(e) Naoctnal 6, -5°

M b

0,60 -h.76
4.W
-b.n
-k.~
-4.?7
-4.R
4.70
-b.-lo
4.79
-4.79
-4.&J
-$.fu
-*.83
-$.24

O.m -*.74
4.m
-lb.~
-1+.~p
-$.76
-4.76
“4.H
-4.n
&.78

N?

0.91 -4.71
-4.72
-4.7
A.T i
-4,7k
-b.~
-k.~
-b.T6
-k.n
.k.79
-b...%?

1
a

4.5

~=r
-1.14
-..% ‘
.34

1:%
4.19
6.33
8.52
!O.fsk
2.78
lb.%

L7.U

4.40

.2.25

.1.1’/
-:2

.20
2.03
4.23
6.hL
B.W

a.n

IT
mcl)k

-.27Y .CQ60 .037

-.179 .015!I .032
-.m .Olxl .C@
-.M6 .0X22 .0=7
-.049 .Olm .026
-.042 .olc4 .@
-.024 .0W8 .C@
.102 .olk6 .017

;~ :3 ;;

.6* :lWO :wl

.74 .=YJ -.CCQ

-.29
-J95
-.143
-.U2

-on
“:~>

.103

:2
.%?

mJ-&

.o133

.OW

.OIU

.0106

.Olw

-Jo*
,ITa?2

:%%

.CW

.040

.034

.035

.ml

:%
.Ola
,011

:%

1 1 1

c1 % H 5
Jm37i am 1.33 $:

-mm .069
-.0W2 .063 -4:&l
-.m Ax
-.W43 :;
-.0272 .Oxl
-.W72 .045 :
-.mY72 .0?2 R
-.2067 .ml +.78
-w@ .Oln -b.m

-.WY .CQ1 :.g
-.0055 -.02b
-.wk7 -.056 -4:93
-.0C40 -.LW5 -%06

-mom .0%s 1.53 -4.65

-.W-7 .@f
-.w76 ;~6 .4::

4.-/0

xl: .034 .4,72

-.W7!5 .o@ 4.72
-.05-75 .@ .4.7b

;:% .033 -4,77

.Om -MQ

-.@ .~9 4.83

-.W -.m -M6

-.2c91 .U1 -4:$
-mm .212
-.mw .m6

+*

-.cd!a .C2a 1.70 4.63
-.0033 ,O?k
-.0C61 L@ ::2

-.C@l .

R

-4.71
-.mT6 . -4.72
-sCC&? -k.73
~:~ :o17 -4:R

.@
-4
-4:;
4.%/
-4.W

-4:$

n %

*JI) -.239
2.04 -. M
::$ ;.$

~fi :;%

2.ca
b.la :%
6,U .233
8.2? .3m
J).* .431
2.+
.4.39 :E
.6A7 ,mk

4.09 -.2Q4
,e.o> -.UB
.1.00 -.@
-.@ -.W
.56 -.012

1.0$ .O11
2.09 .055
k.c9 .@

6.w .FA
Boa .3$5
D.26 .3$11

!:i El

ITT
%lbc%

. 03a .09 -.W53 -.~

.0213 .039 -.W4 -A&

.Olel .O111 -.0245 -Am

.OI.67 .oa3 -.C.M -.ua

.Om .~ -.~ -.470

.Om .LW -.* -.WU

.Oul .O1o -.0242 -.471

.@o -.006 -.c@o -.k74

.WP -.om -.We -We

.06L1 -.035 -.0037 -.W
Al!&? -.0$9 -.0339 -M5

-.C63 -m@ -.W9

-.03,2 ::%
:~+ -.(E35 -.Q.X9

-.321

.0314 .OU -.W* .167

.02U .030 ..mm .135

.Olm .023 -.CQ37 .120

.o163 .020 -.W% .lu

.Om .014 -.W3J+ .097
.O1o -.m33 .@)

:% .W4 -.00?2 ,~k

.0236 -.OIO -.oc@ ,Oho

.0363 -.@3 -.0W5 .005

.m -.0

.07s% -.0-% ::s ::%

:~ ::% :.= :.:1

.1* -on -:m3 -:U

I_u_
.033 .038 -.m7h .E4
.Wo$ .L-e7 -.W39 .la
.OITI .C@l -.W3U .11o
.0161 .OI.’7-.W29 .lm
.o155 .Ou -Owzl .@
.0E9 .203 -.0026 .07
.0172 .W2 -.W23 .OJ
.0235 -.o1o -.w19 .09
.0349 -.021 -.OW.3 -.W1
.051r -.0?2 -VW -.036
.0743 -.042 -.0M3 -,075
.1o15 -.051 .0W2 -.u6
.13ko -.061 -son -,@
.Ln-l -.067 -.W13 -.2CQ

-*”

I ,i



.-

TABLE IV.- COWCICKEO

(f) Ikmi.nd .5,--loo

—

1

I

,,

f 1! m CL CD % c1 m M 8

m -9.53 -4.!4 ..3314 .039 .2% -.m69 .15.163 l.~ .g.~
+.* -2.29 -.235 .CQ19 .Ox -.oti
-9.$ -1.= -.1’3 .Olfl .048 -.m67 .152

.9.$1

-.69 -:lta .OJ.69 .Ow -.0-
::2

-9.k2

+:x .3? -.=7 .mbz .Ou -.oti
:9.$3

.26 -.lD2 .0133 .OM
.9.55 1.* ..0% .41E6
-9.55 -b.11
-9.% 6.27 .137 .C2.13 .03 -.m63 .U3
-9.51 “8.b3 .Zkf .028.? .CQ5 -q* .05’7

:;X %:$ :& :%
-9..601.k.91 .Sil .W9 .o19 -.o129 ..033
-9-Q 17.M .* .==9 .016 -.OM. .Ca7

.9.66
-9-79

.80.9.49 -Wi6 -.3X3 .0
-% m -2.$2 -.2% .& :% :’:::2 :% ,1“s3 %:
-9,P -1.* --- .lw% .053 -.OI.73 .17-f

-9.53.
-9.45

-:2 ~.:: .~ ;;$ -.tilb .17’s

$; ;:% ::% +9 .00 :;:; :: ;~

.9:* ~;= :$ :&*~ .-.~~ .lW -9:%

.9.* 8.2 .273 .*
-9.55 m.67 y-l .$ ;: ;:% ::’ ;:$

-9.59 .85 :8 ;~ -:3 jg :g’ $:.:, y~ ::g

.9 +.~5 -4.% -.* .OW 426 -,.0175 .2$4 l.~o .9.k4
.9.h6 -2.33 ~:~, .% .cflb -.9171 .Z?l, .9.
*W -1.3 .E
-@6
-9:g

-:: -g :p; :~ ::* ;g $.3

.IY53-.olm -9;U
9.b8 L.52 .:070 km .W9 ..aml .wl -9.W
.#.m US .039 .m65 .Iw6 -mm ;% -9.*

. $:, ;% .I,6b .0W3 .@@ -.*

.* .ti .Om -.oln .Iky
-9;55 lD:’13 .3% .0w9 .Cm -.plbs .1o2

$:?

-9:6s
+.69
-9.72

,,,. 1, I

. CL ‘% %. c1 Ch

b.11 .s7 .Oboa .D71 .Onl .267
2.07 -.172 .Cc91 .D53 -.OIJ.6 .2b2
1.22 -.12y .CQ4b .046 -.o113 .W
.:$ ~.:; .% .W -.o113 .2%

. . .@ -..OI.16.216
1.IxJ -.034 .W .03$ --w -a
2.C6 .013 .a .Wf -.01C6 ::%

.113 .0212 .O1o -.0101
.2:2
8.2-7
0.Z13

:: :~ ::g :;% :5

fg :$ .np~ -:IW -.03$6 -W

6:47 .W :% ::g ::% ::%

I ill
J+.@

;.C&b ;:$ :%& :%J::%
-j -b!+:02& .dd X2J

-. .02h ..0C83

Z.@ .031 :Ozl.1 .al -.@l
@ .).23 .W?3 .0a2 -.Con
6.15 .m .0393 ..@ -.,C072

.2$6 .o~ -.02b -.m57
:2 .* .091s -.0s -.WQ

g ;& :p’ :;~ ;:= ;

!lwJ
.h.c9 -.20$ .0337 au -.OW .2U

.2. -.13? .Om .O* -.ccill ml

.1. -.C$.3 .0213 .Ow -.C4T3 .3M
-. -.@ .u9b .D29 -.0774 .m.

-.03 .0121 .023 -.W-n .159
-.CLW .o179 .OJ.9-.cml .175

f-y .Qm .W .013 -~ .138
.Ilk .ce* 0 -

6.1 .193. -o
8. .2s .O%u ::% ::% ::
10. .3* .G?31 -.033 -.wbl m
IA. .W .lakl -.(A3 --w -.029
lb.3 .M3 .Hal -.09 --m~ -.*
16. .x .M@ -.@I -.w% -.u6

.!.

.

1; !, ;



, * , .

TABLE IV.- CONITNUED

(6) ~~ f3,+“

Dal -14.69 -k.% -o.bol
-14.7’0-2,.35 -.302
-lh.71 -l/@ -.~

-lh.’n -.76 -.226
-lb.w .19 -l@
-lI!.72 ..163
-Lk.p lx -.u6
.Ib.n 3,97 -.U7

-lb.7Jt 6.24 .@l
-14.m 8.44 .m
-14.76 10.6CI
-14.78 12.~ :g
-14.61 14.99 .*
-14.82 17.17 .6%

.W

.0344

J@-&

.CQ39

.Ce24

. ~%

.Oltk

.“2%

.O$fl

.0s51

.10%

.1539

.=5

.@l

.C@3

.077

.074

.073

.V72

:%

:%

-@@
.038
Lee
.017

).90 --- --- --- --- ---
--- --- --- --- ---
--- . . . --- --- ---
--- --- --- --- ---
--- --- --- --- ---
--- --- --- --- ---
--- --- --- --- ---
--- --- --- --- ---
..- --- --- “-- ---
--- --- --- --- ---
--- --- --- --- ---
--- --- --- --- ---

1
-.0243
-.ae~
..0234
-.0,?

-.”’2*
-.04?3
-.c@3

-.@@
.0272
.@n
.C=9

:Z
.Cel

.al+

.23

.22

.a

.21

.21

.20

.18

.IJ

.15

.13

.W

.07

.&

--- -+.
--- ---
-.. ---
--- ---
---- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- .-.
--- ---

Mba
I CL CD %

1.30 -lb. * -4.10
-lb.yl -2.OJ
-lk.~ -1.02

::!:% -:k
-lk.y .94
-Lb.s 1.9
-1$.ti 4.15
-lb.64 6.2z
-1b.fi’18.28
.lb.n u.61
-Ih.n 12.34

L.53 -14.* -W
-lh.57 -2.04
-14.53 -1.o1
-lh.5g -.~

-14..SQ .42

-14.61 .9
4.4.62 2,05
-lh.65 U15
-11,.a 6.2L
-14.71 8.20
-14.~ lo.2y

-lb.79
.lb.83

12.32
lb.yl

-111.8716.b2

.$

-lua ..
-lh.62

-14.62 1.1o

-14.67
-14.64

4.1>
E.oy

-lk.6g 6.19

-1~.73 8.IE
-111.771“.p3
-lb.a E.3”
-lh.& 14.,5
-1*.s 16.L

- .2%
-.23?
-.1%
-.W
-.@
-.057
-:al&

J79
.276

:E

-.253
-J@
-.E2
-.1o1
-dl
-.040

.W2

:75

.*

.339

:Z
m

.C513 -C@

,“373 .“rl
.0327 .’%7

.0307 .~

.02% .091

.0279 .051

.Oq-l .OU

.Ox.l .(E6

.OW .Ola

.0597 -.C05

.0@3 -.01

.l.1* -.0J

1
.CM .Cq’o

.“333
:%

:Om .’345
.02% .039
.ce53 .039
.@* .023

.w15 .015

.0358 .001

:% :.::

.;% :;:

-.223 -.OW .MQ
-.lb8 ,0329 .Ot#
-.W .0280 .CA3
..039 ,026? .Oha
-.052 .02kl .03
-.wl .c@3 .030
.0Q9 .0241 .@
.@ .U83 .012
.@ .o~ -.W1
.242 .C518 ..o11

:% :x ::%

.W .E%l -.042

.539 .1633 -.047
1 I

“o@ .39b
-.0182 .359
-.0177 .3?6
-.oln .3W
-.0176 .340
-.0176 .334
-.Olm .33
-.0162 ;%
-.01%

:::E :%
-.olh7 .~3

-.CU47 .3%
-.olbo .223
-SaN .339

-.”13> :%
-am
-.a132 .279
-.oua .257
-.OI.23 .W
-.0U7 .l%

:::3 :$

-.CC% X69

::% -:%

1
-.mo

-.01%
-.03.22
-.OUO
..OU

-.~7
-.U3
-.030
-.m97
-.*

--w-la
-.@
..wxl
..

.32b

:=

.267

.Z61

.al

.212

.178

.lbl.

.096

.“S.I

.m7

-.035
1

—- .-...= ,

--.-.&iyy

!!!
F
0,

P

I
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TABIE IV.- CC31WINTJED

(h) Nanfnd ~, _@J

,

u B m % %

.@ -19.35 &.53 -.435 .@70
-19.35 -2.bl -.*1 .O@
-19.35 -1.39 -.2%? .Ow
-19.35 -.’93 -.267 .Wx3
-19.35 .% -.226 .R?69
-19.36 .79 -.= .@
-19.35 L83 -.1% .C@26
-19.37 4.01 -.& SW
-19.37 6.10 .Cel .0=?
-19.* 8.9 .136 .0+5
-19.39 10.46 .2k9 .0563
-19.b 12.61 .352 .C@44
-19.kl 14.79 .470 .1249
-19.k4?16.% .m .l’j-n

.53 -19.27 4.53 -.4U .0603
-w.E8 4.9 -.3?7 .0%4
-19.P8 -1.3? -Al .0973
-19.29 -.W -.m3 .OYU
-19.= .15 -.zlc .0928
-l%w .73 -.
-1.9.29,.79 -.% :%
-lwrl 3.93 -.03 .W2
-19.m 6.w .m .@&
-19.33 6.111 .17’7.04%

-U.* u-m .m .*

-l!).%1lb.93 .24 TG
-lg 35 M?76

-19:ko 17:19 :6i.9=079

1 1 1 1

cm—

.C9J
A%
.03?
.C%l
.0?8
.0i7

:&
.061

ii!.@
.09
.@7
.Lx3b

:%
.071
k%
.W9

(g

-an
-439
-.0339
-.0W3

-.b+zl

&

.20u

.U-7

.193

.I@

.U32

:3
.I.61
.2-%
.143

.127

.m4

.C&

.057

.i

.&

.259

.253

.249

.251

.2k5

.’226

.2U.

.J-91

.174

.1*

:%

.H1
W7
.W

-,3X
=97

.293

.Z#

.W

.224

.*

.

.

~

5U CL

.19.13A.lo -.3?3

.19.lb-2.C6 -.*

.19.15-1.CE?-.178
J9.U -.2 -.X
.19.16 .40 ..li3
-19.16
-19.16 1:% :%5
49.19 4.14 .0%
-lP.21 6.22 .W
.19.24 8.28

.19.27 =7 :3
:19.~ ,:y .%

-19.L6 .M1 :679

.0597

.OW

.09s9

.0s32

.03%

.03Z

.0355

.0369

.0469

.&z

.0%

.Ilho

.15=9
mm.

Al

.D3%0

.O*
Jt?zo
..o?lb
.03.6
.&$-8

g

:%2
am
.03W
.ml

.QW9
.035
.0337
.’s+25
mm
.VA1

:%%
All

*—

.W

.@
-cm
-m
.063
.CQ
.Cm
.037

:%
.Co8
.U?4
~

.0’79

.065

:%
.CA8
.Cu

.09

.Cek

.O10

.M

.o15

:%

:%
.Om
.0k8

.*
-02.9
.03=
.Cm

.:%

.@

.025

:%
—

c1

-J=?9
-S@

23
%2
-.=3
---
-.ozok
-al%
-.o190
-.OM
-Sm.6
-JZ?69

%3
-.a79
-.mi-l
-.o113
-.om
--~n
..ma
..”hl%
-.@4’l
-AM
-.OLW
-.W
-.o111

-.o169
-lU63
-.0E9
-S@
-.o155
-An.%!
-.alw
-.clkcl
-.0133
-.U23
-.O.W
-.@
-.WS3
-.QS79

,,

L%—

cm
.W7
.59
.*
.*
.347
.*
.5J.O
An
.Ws/

.m

.169

.D6

.013

#

:%

.23?
ax
.2.63
.U8
.m
.022

:3
.293
.2K!

.2?8

.2’E

.s4

.@

.S?lo

w-l

.139

.W1
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